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PREFACE

The Seattle Supplement pages have been published to be used in conjunction with the Washington State
Energy Code. The Sesattle Supplement pages contain all of the Seattle amendments to the Washington State
Energy Code. These pages are intended to be substituted for the comparable pages in the Washington State
Energy Code. Because the pages are copied back-to-back, some pages may not have changes and are
simply areproduction of a page in the Washington State Energy Code.

The following changes are noted:

- New text in the 2003 Washington State Energy Code as compared to the previous 2001 Washington
State Energy Code isindicated by adding a bar in the margin, and significant deletions are indicated by &=
an arrow in the margin. However, specific language changes from the 2001 to 2003 Washington State
Energy Code are not noted by strikethrough and underlining.
2003 Seattle amendments to the 2003 Washington State Energy Code are indicated by dashing out
deleted language and underlining new language as follows: ((deleted-language)), new language.
New text in the 2003 Seattle amendments as compared to the previous 2002 Seattle amendment is also
indicated by adding a bar in the margin next to the underlined 2003 text.

ACKNOWLEDGMENT

The Seattle Department of Planning and Devel opment acknowledges the time, effort and expertise of the
Construction Code Advisory Board (CCAB), the Energy Code Review Committee, and many other
individuals who participated in the development of this Energy Code. Specia thanks and appreciation go
to representatives from the development, design, engineering, construction, and building management
communities whose assistance was invaluable in the successful completion of this project. Through
sharing their expertise, they helped ensure that the Seattle Energy Code is enforceable and results in energy
efficient buildings.

DPD INFORMATION

Permit infor mation: (206) 684-8850
DPD Applicant Services Center (ASC)
700 Fifth Avenue, Suite 2000
Seattle, Washington
Hours: Monday, Wednesday, Friday: 7:30 am - 5:30 pm
Tuesday and Thursday: 10:30 am - 5:30 pm

Mailing Address: Seattle Department of Planning and Development
700 Fifth Avenue, Suite 2000
P.O. Box 34019
Sesattle, WA 98124-4019

I nspection Requests: (206) 684-8900

Office hours of inspectors. 7:30 - 9 am

Energy Code
Technical I nformation: (206) 684-7846 (1 - 4:15 pm)

Energy Code Website: www.seattle.qov/dpd/ener gy







SECTION 504 — SERVICE WATER HEATING ..ooiiiiiii e 22

B04.1 SCOPE .. eeieeueeeuertees it et sttt sttt ettt ebe e saese e st e eae s b e e eb e e eb e sEeae s EeRe AR e ae e R e e AR e AEeRe A A eRe R e Re AR e e eEeaEeReeEeheeEeReeEe e eRe e ebeneenenreneas 22
504.2 Water Heaters, Storage Tanks and BOHENS ........o.cuioririiiineee sttt s 22
504.2.1 PerformanCe EffICIENCY .......cciorrieiirrietee sttt bbb sttt nb s 22

o107 1 =0 (o o PO 22

504.2.3 Combination Service Water Heating/Space Heating BOIErS.........coviiirrniienerneenereeesesie e 22

504.3 AULOMALTC CONIOIS......cuiueeiieieeeeeieietet it 23
S0 A 01 o 01/ o VOO PP 23
504.5 SWIMIMING POOIS. ..ottt ettt bt b bt se b b et se b b et et bt et se bt be e et e 23
G107 T B O 11 {0 T 23

504.5.2 POOI COVEIS.....ocuiiiieiiieieteieieieiei ettt 23

504.6 PUMP OPEIELION ......eeuieieteeereririeteseristetenesesiese e sesae bt sebebe st seeebaaese e et ese e s o et es et sesbebeaesesbebeaese b ebenesebebenene e nbebe e senbane 23
oL e 1o SR 1 0 T (= 1 o o TSSOSO 23
504.8 CONSErVEtiON Of HOU WELES .......cucviuieiiiicicieicieiciei i 23
504.8.1 SNOWEIS 8NG LAVALOMES......cocvcvieieieiiiirieieieieieieieiei i 23
SECTION 505 — LIGHTING ..ttt ettt ettt s e e s sbb e e s s ab e e e e e anbee e e e eanreee e enneas 23
LoL0 ST A I T 0111 o @011 £0] RS TrS T ST SRS 23
505.2 LIGNEING POWES ...ttt ettt s et b et s £ et e b e £ b e b et s £ b e b et se b b et se bk e e ee b b e st et bt ebe e et ane 23
EQUATION 1 — GROUP R OCCUPANCY TARGET UA ..ttt 24
EQUATION 2 — ALL OCCUPANCIES ...ceiiiitittaeatiteeeaaieeaeaaieeeassasbeeassaaseeaesaasseeasaasseeasaaseeaessasseeessaseeeess 25
EQUATION 3 — GROUP R OCCUPANCY PROPOSED UA ...ttt 26
TABLE 5-1 — TARGET COMPONENT VALUES FOR GROUP R OCCUPANCY .....cceeeiiiiieiiiiieeeeeeeeeeeeeeee 27
TABLE 5-2 THROUGH TABLE 510 — RESERVED ...ccceiiutiiiiiiiitieeiiieea ettt e ettt e s sibe e s snsee e s seneeeeeanns 28
TABLE 5-11 — INSULATION OF DUCTS ...utiiiiiititieeiiitee sttt ea s riee e s et e e sabe e e e s sssee e e s snseeassmbeeassannneeesanns 29
TABLE 5-12 — M INIMUM PIPE INSULATION REQUIREMENTS ...coiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e, 30

vii-a



CHAPTER 6 BUILDING DESIGN BY PRESCRIPTIVE REQUIREMENTS APPROACH

SECTION B0L —— SCOPE ...t e e e e e e e e e e e e s e st e e e e e e e e e esanaeeeeeeeeeseannnsrenees 31
BOL.L GENENAL ..ottt ettt et b e bt e A b bR E b E R s AR AR R bR b s Rttt 31
SECTION 602 — BUILDING ENVELOPE REQUIREMENTSFOR
GROUP R OCCUPRANC Y ..ottt e ettt e e e e e et e e e e e e e s e s sanb e e e e e e e e e asnnsreeeeeeeeesannnnseneees 31
L1022 B (0o 710 1 11 o TSROSO 31
602.2 Exterior Walls Both Above and BEIOW Grade............o.cueoiririiiniririeererinieeresesie ettt e 31
602.3 EXLErior WallS (BElOW-GIaOE).......c..oueuiriirieieieririeieeses ettt sttt sttt s s bbb e et 31
B02.4 Slal-0N-Grate FIOOIS........ciiiieeeeieiee ettt bbbt b bt e b bt se b b et st e e s e et e et 31
602.5 F0ors Over UNCONAitiONEA SPACE........corurieuiriririeteieres ettt ittt sttt b e s b et sttt st e e e et se et 31
B02.6 EXLEITON DIOOIS......cveuiuieieieueseirteuereresteseneseseese e seseebeese e beaesebebaaese e et eaeae o ebeb et seeEebeaese b e b enese b e b e aeae b eb e st se e nbebe et nbane 31
B02.6.1 EXLEXTON DOOF ATBA ....euvueueeieteererietee et te e ses e be st se st ese st e st e be st s e s beb et se b ebeaese b e b e st se b et e nese b et ese st b et ane e e nbenens 31
602.6.2 EXTEITON DOOF U-FBCLON ..ottt ettt et bbbt sttt st bt s b s 31
L1021 - 71 o TSSO 31
B02.7.1 GlAZING ATBA...c.eeeuiererieteie ettt ettt bttt b st et e se e e s b e b et s e b eb et se b ebeae s e b e b e Rt se b e b e aese b et e se st b et ene e e nbenens 31
B02.7.2 GlAZING U-FBCLON.....cceiiieieieietee ettt b et e b et s b bt s b b et s b b et st bebe e et ene s 31
602.8 Air Leakage for Group R OCCUDBINCY........cucirtriririeererieteesesieteeseseste et sestesesesesbese e sesasse s se st be e sesbsba e sesssbesenesessans 32
SECTION 603 —BUILDING MECHANICAL SYSTEMSFOR GROUP R OCCUPANCY ............. 32
502 00 PP PP PT 32
SECTION 604 — RESERVED ...ttt ettt e e e e e e e e e e e e e e e e e e e s nnnranees 32
SECTION B05 — LIGHTING ...ttt e e e e e e e e e e e e e e e e e a e e e e e e e e e snnnnrnnees 32

TABLE 6-1 — PRESCRIPTIVE REQUIREMENTSFOR GROUP R OCCUPANCY,
LT I Y 7 1 4 N S 33

TABLE 6-2 — PRESCRIPTIVE REQUIREMENTSFOR GROUP R OCCUPANCY,
LT I Y 7 1 4 N 34

CHAPTER 7 STANDARDS
SECTION 701 — STANDARDS .....cooooreeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeseseeeseesseseeseesesse e s sees s ((35)) 36

CHAPTER 8 SUGGESTED SOFTWARE FOR CHAPTER 4

SYSTEMSANALYSISAPPROACH FOR GROUP R OCCUPANCY ... ((39)38
CHAPTER 9 PRESCRIPTIVE HEATING SYSTEM SIZING .....ccconinceseessesisessissssessesses 39

viii



CHAPTER 10 DEFAULT HEAT LOSS COEFFICIENTS

SECTION 1001 — GENERAL ..ttt ettt e sttt e s s abe e e s e eabe e e e e ente e e e enneas 41
JO0L. 1 SCOPE. .. euteeuereeuerteerteserueseeuesseuesee e sseseeseseeseseeaesbe e eb e e eaeseese s EeaesEeneaE e e eb e eEeRe s EeRe s EeaeeE e e ebeeeebesEenesbaneseansnbeneenesenneas 41
OO BT o T o TSSOSO 41
LO0L.3 ATT FIlIMS....otiiiieeiirieeiete sttt bbb bbb £ b s bbb et bbbt b e 41
10014 ComMPresSiON Of INSUIBLION.......c..cuciriierieeiieririeteie sttt ettt et b e sttt sttt st e et e e e 41
SECTION 1002 — BELOW GRADE WALLSAND SLABS ...ttt 41
LO02.L GENEFGL....ecuieeiucietrireeiet et reisb et be bbb bbb bbb se bbb £t b b e et b bbb b b e bbbt bbb 41
1002.2 COMPONENE DESCITPLION. .....viuieerteeeeresiet ettt ettt et se et b et se e b e s et b et se bt e st se b et e nese e nbeneeens 41
1002.3 INSUIELTON DESCITLION. ....cuerteuieereeieeresietee sttt et ae e et e s e et be e se b eb et se b ebeaese st et e st sesbebenesessnbaneneens 41

TABLE 10-A — R-VALUE OF FIBERGLASS BATTS COMPRESSED

WITHIN VARIOUS DEPTH CAVITIES... .t nnnnan 42
TABLE 10-1 — DEFAULT WALL U-FACTORSAND SLAB F-FACTORSFOR BASEMENTS ........cceeeeeeeenn... 42
SECTION 1003 — ON-GRADE SLAB FLOORS ...ttt 43

L0031 GENEFAL......coeuririueeetrireeiete ettt et bbb bbb e s b b £ bbb e b b S st b b e bbb e bbbt bbb e 43
1003.2 COMPONENE DESCITILION. ....vevieerteieeresieteie sttt sttt e st se st se st be e et eb et sesbebeaese st ebe st sesbebenesesenbeneneens 43
1003.3 INSUIELi ON DESCITPLION. ....c.erteeiererteieererietee sttt sttt sttt st se st be e se b b et e beb et se b b e st se b et e sese e nbeneneens 43
TABLE 10-2 — DEFAULT F-FACTORSFOR ON-GRADE SLABS ....coiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e, 43
SECTION 1004 — FLOORS OVER UNCONDITIONED SPACE ... 44
LOO04. L GENEIAL....eeereiieeeirereeie sttt bbb bbb E st b bbb £ e bbb E e b b E bbbt b bt 44
1004.2 CrawlSPaCE DESCIIPLION. ......cucieierieuieresieteie sttt sttt sttt se st be e et b e e s e b e b e aese b be st se bt esese e nbanenereas 44
1004.3 CONSLIUCE ON DESCITION. . ...ceerteeeeresieteiesesietee sttt st e es b s st et se e e b ebe e sesbeb e e sesbebe st sesbebesesesenbeseneens 44

TABLE 10-3 — DEFAULT U-FACTORSFOR FLOORS OVER VENTED CRAWL SPACE
OR UNHEATED BASEMENT ..eiiiiiiiittitiitee e s e s stteeeee e e e s ssattee e e s e e e e ssaansaaeeeeeeesssaassseeeeeeeeesasnnnsnneeeenseannnnes 44

TABLE 10-4 — DEFAULT U-FACTORSFOR FLOORS OVER

HEATED PLENUM CRAWLSPACES .....uuuui s nnnnnnnnnnnnnnnnnnnnnnnnn 44
TABLE 10-4A — DEFAULT U-FACTORSFOR EXPOSED FLOORS ......cuvtiiiiiiieiaiiiiee et ee s e ee e 45
SECTION 1005 — ABOVE-GRADE WALLS ...ttt e 45

LO05. 1 GENEFEL.....eceieieueeeirireeiete sttt be bbb bbb £ s b b e bbb £ b b e s bbbt b e bbbt bbb 45
1005.2 Framing DESCIIPLION .....cccourueuirererteuerererieteiesesieteseseseesee st besese e besesesesbese e sesbebenesesbebantsesbebanesesbebesesesenbasaneens 45
1005.3 COMPONENE DESCIIPLION. ......cuieerteteererieteie sttt ettt sttt ettt se st be e e b b e e s et b e se bt a st se b et e neseseebananesens 45



TABLE 10-5— DEFAULT U-FACTORSFOR ABOVE-GRADE WALLS ...ouviiiiiiiiiiiiieeeee e e e e e e e 46

TABLE 10-5A — DEFAULT U-FACTORSFOR OVERALL ASSEMBLY

METAL STUD WALLS GROUP R OCCUPANCY .....ciuttrtteteerireasteesseesseesseesseesssesneesseessnesnessseessnesnseennees 51
OTHER THAN GROUP R OCCUPANCY ...ttt 52
EFFECTIVE R-VALUESFOR METAL FRAMING AND CAVITY ONLY ...ooiiiiiiieeiesieeniesiee st 52
DEFAULT METAL BUILDING U-FACTORS......oiiiiiiiiiie e eiieeetieesieeesieee st eesneeesneeesnteeenneeeenees ((52) 53

TABLE 10-5B(1) — GROUP R OCCUPANCY:
DEFAULT U-FACTORSFOR CONCRETE AND M ASONRY WALLS.....uciiiiiieiiee e ((52) 53

TABLE 10-5B(2) —OTHER THAN GROUP R OCCUPANCY:

DEFAULT U-FACTORSFOR CONCRETE AND MASONRY WALLS...ooiiiiiiiiiieeeeeeeeeeeeeeeeee. 53.2
SECTION 1006 — DEFAULT U-FACTORSFOR GLAZING AND DOORS ..o 54
1006.1 Glazing and Doors Without NFRC CertifiCation ............ceeieririenirerinieeserisiee e 54

TABLE 10-6 — OTHER THAN GROUP R OCCUPANCY:
DEFAULT U-FACTORSFOR VERTICAL GLAZING, OVERHEAD GLAZING AND OPAQUE DOORS......... 54

TABLE 10-6A — GROUP R OCCUPANCY:
DEFAULT U-FACTORSFOR VERTICAL GLAZING ..oeceiiiiiiieeieeeeeeiitieeeeeaeesesssseeeesasessssnsssnessasesssnnnes 54

TABLE 10-6B — GROUP R OCCUPANCY:
SMALL BUSINESSCOMPLIANCE TABLE FOR VERTICAL GLAZING......ccccctvieeeee e e e eeciteeeee e e e e e e neneeeeeas 56

TABLE 10-6C — GROUP R OCCUPANCY:

DEFAULT U-FACTORSFOR DOORS .....cuiiiiiiiiiiie ettt ee ettt ee sttt e e sttt e s sibe e e s s rabe e e e s snbe e e s snaeeaesannneeananns 58
TABLE 10-6D — RESERVED (SEE TABLE 10-6C) ....oiiiiiiiiiie e erieeeiieesteeeseteesieeesmeeeesneeesseeesnseeenneeeens 59
TABLE 10-6E — GROUP R OCCUPANCY:

DEFAULT U-FACTORS FOR OVERHEAD GLAZING ..eiiiiutiiieiuiieeeeaiieeaeaiteeaessseeeesssseeessnneeasssnnneeasanns 59
SECTION 1007 — CEILINGS ...ttt ettt e e et e e e s ae e e e s s abe e e s erabee e e s annreeananns 60

LOO07.L GENEFAL....ecuieiriueieteireeiet ettt b bbb bbb b b £ s b b e b £t b e s bbb E e bbb e bbb 60

1007.2 COMPONENE DESCIIPLION. ......cuiieerteieeresieteie sttt sttt sttt et st se st be st se b b et s et e b e e se bt e st se b et eneseseebenenerens 60
TABLE 10-7 — DEFAULT U-FACTORSFOR CEILINGS ....ctiiiuiitiaaiiieeaeaiieeassireeesssseeeessseeeessnreeessanseeeas 61
TABLE 10-7A — STEEL TRUSSFRAMED CEILING Ug .utttiiiiiiiiiaiiiiee ettt riee e siree e eneee s 62
TABLE 10-7B — STEEL TRUSSFRAMED CEILING UoWITH R-3SHEATHING ..ccooiiiiiiiiiieee e 62
TABLE 10-7C — STEEL TRUSSFRAMED CEILING Ug WITH R-5SHEATHING ..ccooiiiiiiiiiieee e 62
TABLE 10-7D — STEEL TRUSS FRAMED CEILING Uy WITH R-10 SHEATHING .....cvviiiiiiiieee e 62
TABLE 10-7E — STEEL TRUSSFRAMED CEILING Ug WITH R-15 SHEATHING ...uvieiieiiiieee e 62
SECTION 1008 — AIR INFILTRATION .ottt ettt e e e ene e e e eae 63

LO0B.L GENEIGL......cueueriueeetrireeiets et b bbb bbb e b b £ s b b £ st b b b e et b b e et b b b et b b E e bbbt bbb e e 63



TABLE 10-8 — ASSUMED EFFECTIVE AIR CHANGESPER HOUR ....ccvviiiiiiiiiiieee e 63

TABLE 10-8A — DEFAULT HEAT CAPACITY/DENSITY PRODUCT FOR AIR .ovvieieeeeieeciiiieeeeeee e e 63
SECTION L1009 — MASS ...ttt et e e e e ettt e e e s be e e e e aabe e e e e aabbe e e e sanbeeeeeanbeeeesannbeeessnneas 63
L009.1L GENEFGL......cuiuereuceetrireeiet ettt be bbb bbb s b b £ s bbb £t b E st b b b e bbb et b e bbb e 63
1009.2 M ESS DESCIIPLION....c.eveuieerteuiseresietere sttt se it se et se et eaese e et ese e se st ebe e se b eb et se b ebentsesbebe st sesbebenenessnbananeens 63
1009.3 COMPONENE DESCIIPLION. ......cuieerteieererieteie sttt sttt sttt st se st s et et b e e se b e b et se b be st sesbebeneseseebanenesens 63
TABLE 10-9 — HEAT CAPACITY iiiittttieitittaeeittee e ettt e s s bt e e s s aabee e e s asseea s saabeeaesasbeeeaeanbeeesaanbeeeesaseeeasanns 64
TABLE 10-10 — DEFAULT MASSVALUES ..cciiutttiiiiiittaeaieee ettt e e e ettt e e sabe e e s sassee e s s snbeeassnbeeassanneeeesanns 64

CHAPTER 11 ADMINISTRATION AND ENFORCEMENT

SECTION L1100 — THITLE ettt ettt ettt e e e e et e e e s e st e e e s e nbe e e e e annee e e s eanbeeessnneas 65
SECTION 1110 — PURPOSE AND INTENT .ottt 65
SECTION 1120 —— SCOPE ...ttt ettt e e be e e e e e bt e e e e s anbe e e e e aabee e e e anbeeeesnneas 65
SECTION 1130— APPLICATION TO EXISTING BUILDINGS ... 65
1131 Additionsto EXiSting BUITAINGS......c.cccoiirieiiirieereririeiese sttt s benens 65
1132 AILEratioNS BN0 REPEITS .....ccoveuiirerieteirerieteesesesiesesesestese st seseeseeseseebaseseseebase st s ebese e sesbebenesesbebe e sebebe st sesbebenenesenbanans 65
I y2 2 I =W 1 o [ g Vo =0 (V7= [ SO ST O RPN 65

1132.2 Building MeChaniCal SYSIEIMS........ccoiuiiirieeci ettt s bbb et 66

Table 11-1 Economizer Compliance Options for Mechanical AItErNatioNS .......c.uveveverenenenenenenenenenenenenenene 66.1

1132.3 Lighting @GN0 MOLOIS......cciiietiiierieieene sttt ettt b bbb et b et st e bt b e b et se bt e e se bt a s et bne 66.4

1133 Change Of OCCUPANCY OF USB.......couiuiiriririeiereririeueresesiesesesesieseseses b se s besese st ebe st sesbebe e sesbebenese b et e st st seebane e senbans 66.4
1134 HiStOrIC BUITGINGS. ... cveveuiererieteie sttt sttt ese et b et bt s b et e b et st o b e bt e b b et se b e b et se b b et et et ene e et ns 66.4
SECTION 1140 — ENFORCEMENT ...ttt ettt sttt s e s s mbe e e s enneeaeeae 66.4
11471 Plans and SPECITICALTIONS.......cucuieiririeiee sttt ettt st b e e e b bt e b b et s e b e b et se bt e e st e et e ne e et 66.4
I €= 0 - OO 66.4

2 = - 1O OO 66.4

1141.3 Alternate Materials and Method of CONSIFUCTION ........cocvuiueiiirinieerririeeere e ((66)) 67

1141.4 Systems Analysis Approach for the Entire BUilding ..........cccooreionnniinrinecrrieee s 67

1142 MaterialS and BEQUIPIMENL .......cooi ettt sttt b e e bbb et st b b e e bt ene et et ene e reas 67
N2 R o 1= 01 1) 1o o o OOV 67

1142.2 MaintenanCe INFOMMEBLION .......c.coveririreirerererere ettt 67

T0A3 INSPECLIONS......cereteuerereeteueseresie et tete st sesbese e seseebeaese b e be st se e et e st ae o e b ese e s e eb e R et eE e b ebeaesE b ebeaese b ek enese b e b e st ae b et aneaesbnbeneneens 67
T R €= 0 - OOV 67

1143.2 REQUITEA INSPECTIONS.......coeeetiuireirieieneristeteeses et se et e e bt se st b et se b b e se e e b e ae e £t e b et se bt e e se bt ene e sbebanens 67
S I = 01V Lo o= TSRS 67

N BV = g o T 67

1143.2.3 Lighting N0 MOLOFS....c..cucuiieierieeeesesie ettt sttt st sttt s bbbt ne et 67

G (o 101 o= ot (o o TSR 67



1144 ViolatioNS QN0 PENAILIES........ccoiuiiei ettt sttt st s st s et s st e b e s e s sbe s besabesbessbesaessbeesbesasssbessbssasssbesstesasssaesnbases 67

11447 VIOIBHONS. i 67

1144.2 NOtICE Of VIOl ON . 67

1144.3 CiVil PENalti€S ...c.cucviiieieeiiiiiii ittt 67.1

1144.4 Criminal Penalty .......c.coevieiieieieisii sttt 67.1

1144.5 Additional REEf........cocccieiiieiiiiiiie ittt 67.1

1144.6 NOCES. ...cucuerieiiieiti ittt ettt sttt 67.1

1144.7 Review DY the DIr€CHON.....cuceit i e 67.1
LAA4.7.0 ot 67.1

LAA4.7.2 oot 67.1

LAA4.7.3 et 67.1

SECTION 1150 — CONFLICTSWITH OTHER CODES ...t 67.1
SECTION 1160 — SEVERABILITY AND LIABILITY oot ee e 67.2
L1161 SEVEIADIITY ..vvviececteieccte ettt b e b a R bbb A bbb b bt et ns 67.2
G2 IR T o TP 67.2

CHAPTER 12 RESERVED (FOR NONRESIDENTIAL DEFINITIONS, SEE CHAPTER 2)

CHAPTER 13 BUILDING ENVELOPE

L3001 SCOPE -..veuerveeeueeeuerteestesesueseesesbesesba st saeseeaeseeaesseaese e e ebeseeaesEeaeeEeaeeE e e eReSEehe AR e Re e R e e eE £ aEebe A A e Rt s A e neeE e e ebesEeResEe Rt ebenenbe e eresEeneas 69
1302 SPACE HEBL TYPE ....eiieerceiirisietet ettt E bbb et b e st b et e e n et n e r b 69
1303 ClIMELE ZONES.......ceererereresesesesesesesesesesesesesesesesesesesesesese s se s e se s e 4 £ 4 e 44 £ 4 e 4 £ A4 E £ A e E et 69
SECTION 1310— GENERAL REQUIREMENTS ..ottt 69
e R e T T T (T e B o N ————————————__——— _r 69
1310.2 - Semi-H eate0- SPaCES s s R 69
FIGURE 13A — BUILDING ENVELOPE COMPLIANCE OPTIONS .....uuusee e 70
I B 1 0= =1 o) o TP 70
1311.1 InStallation REQUIFEIMENTS.......ccouiiiieririeeeiererie ettt sttt et be e b et st b et se bt e st s b et e e se e nbana e e 70
1311.2 ROOF/CIIING INSUIBLION ...ttt sttt sttt b et s bt sttt s bt e e se et e s e e 70
1311.3 WAl INSUIBLTON. ...ttt 70
1311.4 FLOOK TNSUIBLION......c.ceeeeresesesesesesesesese sttt 70
13115 SlaD-0N-Gratde FIOOK ..ottt 70
1311.6 Radiant FIOOrs (0N OF DEIOW Grate) ........ccorueuioirerinieereriniee sttt st et et 70
1312 GlAZING GNA DOOLS....c.ecueuiererietiererietet ettt sttt se st be st se st b et se b b et se et e aese e e b ese e s e b e b et se b eb et se b et e st se b et ene e et anens 71
1312.1 Standard Procedure for Determination of Glazing and Door U-Factors..........cceeivnecnnineceneniniccneens 71
1312.2 Solar Heat Gain Coefficient and Shading COffiCIENt ..........oeeirrreeirreere e 71
1313 MOISEUIE CONEIOL......ceeeeesereseseseses st sttt 71
1313, 1 VAPOE RELAITELS ...ttt ettt et st e £ et be e e b e b et e e b et s et e b e atee b e b e st se b et e nene e nbenene e 71
1313.2 ROOf/CEIING ASSEMDITES. ... oottt ettt b et s b e e bt e e s b et e e et e e e 71
L313.3 WIS et R bbbk bbbttt 71
R B 3 o [T ] £ T TSP 71



13135 CrAWISPACES. ... .cueuireririeuererirtete st sttt se sttt e st bt s et b e st se £t e st re £ b ase e se b e b et s e b e b et s e b e b e ntse s b e b e st st b et enene b ebaneneens 71

L1314 ATN LEAKBGE. ..ttt 71
1314.1 BUIAING ENVEIOPE ...ttt sttt ettt s b et s bbb bt s bt e e ne et e e e 71

1314.2 GlaZING QNGO DOOKS ...ttt sttt sttt ettt be e et b et s et b et s e b b e nese b b e st se b et e nene s et anenesens 71

1314.3 Building Assemblies used as DUCES OF PIENUMIS ...t st sesbe e 71
SECTION 1320 — PRESCRIPTIVE BUILDING ENVELOPE OPTION ..o 71.1
P32 GENENEL ...ttt 711
1322 OPagUE ENVEIOPE. ..ottt ettt bt s bt e b st e £ b e Rt £ b b et s e b e b et se b b et ee bt ene e et ne 711
1323 GlBZING ...eeeeereresesesese st sttt sttt () 711
L3231 ATBAL ettt () 711

1323.2 U-FACLOT ...ttt () 711

1323.3 Solar Heat Gain COBFTICIENT .........ccioirieeeeririeerererie ettt e () 712
SECTION 1330— COMPONENT PERFORMANCE BUILDING ENVELOPE OPTION ............... 72
L33L GENENEL ...ttt 72
1332 COMPONENT U-FBLIOIS ...ttt et b e se b e be e e st b e e b e e e b e seebe s b ene b e e s b e e nne e nnas 72
1333 UA CalCUIBLIONS......cceeeuiererietie ettt ses bttt se et se e e b b e e se b b e st se et e st ee £ e b eRe e s e b e b et s e b e b et se b eb e st se b et ene e et anens 73
1334 Solar Heat Gain Coefficient Rate Cal CUIBLIONS ..........cio ittt s 73
EQUATION 13-1 — TARGET UA ittt ettt sttt e s st e e e s eabe e e e s snbe e e e snneeae s 74
EQUATION 13-2 — PROPOSED UAp ..ottt ettt sttt e s st e e e s s amae e e e e snbe e e s snneeae s 76
EQUATION 13-3— TARGET SHGC A ettt ettt ettt e s e ebe e e s nb e e e e sanee e s 77
EQUATION 13-4 — PROPOSED SHGCAG ..ottt ettt ettt sttt st s e e s snre e s eanee e s 77
TABLE 13-1 — BUILDING ENVELOPE REQUIREMENTSFOR CLIMATEZONE 1 ....cccooeiiiiiii, 78
TABLE 13-2 — BUILDING ENVELOPE REQUIREMENTSFOR CLIMATEZONE 2 ...ccoeiiiiiiieeeeeeeeeeeeeeeee 79

CHAPTER 14 BUILDING MECHANICAL SYSTEMS

TAOL SCOPE .. eeuerueeeuereeesteestesesueseeuesbeuesbe st sseseeseseeaeseeaese e e eseeeesesEeneaEeaeeE e e eResEeae e A e ae AR e e eE e aE e bt A A e st s EeaeeE e e ebeseebesEenesbanenbenenbeseaneas 81
1402 MeECh@Ni Cal VENTHBLION .......ceeeeeresisesesesesesese sttt 81
SECTION 1410 — GENERAL REQUIREMENTS ... ettt s 81
FIGURE 14A — MECHANICAL SYSTEMSCOMPLIANCEPATH ... 81
1411 HVAC Equipment Performance REQUIFEIMENES..........cuc ettt e seses s e e se e sesssse s s sesesesssssnancs 82
I 7= 0 - T T TR RT 82

1411.2 REHNG CONUITIONS .....viuieerteieieresieiee ettt sttt sttt et be e se st e b e e se b e b et s et e b e nese b e b e st se b et e nene e et eneneens 82

1411.3 Combination Space and Service Water HEAHNG ........c.orueireririeirerisieererer et 82

1411.4 Packaged Electric Heating and Cooling EQUIPMENT ..........coo it 82

1411.5 Heating Systemsin UNenclOSEd SPACES ......cucuererererenenenenese it 82

I o011 (0] K= TSSO ((82)) 83
14121 TeMPEFSIUrE CONLIOIS.....cveueeiirerieteeresieteie sttt ettt e b s se et b et e b e b e e se b eb et se b e b e st se b et enese bt ene e ssebananes ((82)) 83



1412.2 DeadDand CONIOIS........coiurueiieieieererieie st et b e sttt st b ne st ene e e ((82)) 83

1422.3 HUMIAILY CONIIOIS ...ttt et st b et sttt ettt ene e e ((82)) 83
1412.4 Sethack and ShUL-Off ..........ccciiccrriscc et s s ((82)) 83
TA02.4. 1 DAMPENS ...ciiierteuerererteueerertesaaeseseeseesessebeseseseeseae st eebese st seebeseesesbebe e sesbebenesesbebentsesbebesesesenbaneneens ((82)) 83
1412.4.2 OptimuM Start CONEIOIS.......couiueeirereieererie e s s ((82)) 83
1412.5 Heat PUMP CONIOIS. ... oottt sttt st bbbt e b et ne e ((82)) 83
1412.6 Combustion Heating EqQUipmMent CONIOIS..........ouriiririeerrieieereres et 83.1
D A ST - o] o TSSO 83.1
1412.8 Enclosed Parking Garage Ventilation. ..........ccu i 83.1
1412.9 Ventilation Controls for High-Occupancy Areas (Demand Ventilation CONtrols) ........cceceeieiececcneeeee 831
N I w0 0001 = = TR 83.2
IS R @] o1 1o o DTSSR 832
I BC T2 B Ta o0 010 1= 017! (1) o FH ST 832
N RS RCIg1='s | 2= 1S o M@ o= = 1 Lo o HUN OSSR 832
eI o 10 0 g T [ 0= (0] o ST 832
1413.5 Economizer Heating System IMPaCt.......cceeiiciiiiiiiici e 832
TA04 DUCHING SYSEEIMS .....ciertetiererieteie st teeses e besesesestese st e sbese e sesbebeaesebeb e st ae e ebeseae e e b eRe e se b eb et se b e bentse s b et et st b et ane e senbns 832
7 = 1 oo TSP 83.2
TATA.2 INSUIBEION ...ttt sttt sttt ettt s e bbb b et s e b e b et se b b e aese b e b e ae e e b e b e sene b e bene e b et anenenens ((83)) 84
L4105 PIPING SYSIEIMS.. ..ottt ettt s e st se et ebe e se b eb et se b e b e st se £ e b eaeae £ e b eRe e se b e b et sE b ebenese b ebe st ae b et ene e seebanens 84
T I g U o o TSSO 84
1416_Mechanical Systems Commissioning and Completion ReQUIFEMENLS.........c..ceererererenererinenesereneenenens ((84)) 85.1
1416.1 GENEIAl .. .cuiririiiiit ittt 85.1
1416.1.1 Simple MechaniCal SYStEMS. ......cciieiieit i 85.1
1416.1.2 All Other MechaniCal SYSteMS ... ... 85.1
1416.2 COMMISSIONING REQUITEMENTS ....cueit it 85.1
1416.2.1 GENEIAl ..cvevieiiieceiit ittt 85.1
1416.2.2 COMMISSIONING PlaN ... 85.1
1416.2.3 SySteMS BaAl@NCiNg ..c.coceeeiiseieieii i 85.1
1416.2.3.1 GENEIaAl ...ooveieceiiisisiiei ittt s 85.1
1416.2.3.2 Air SyStemMS BalANCiNG ..c.ccieeeiiieieieiiit ittt 85.1
1416.2.3.3 HydroniC SyStemMS BalaNCiNG .....ceceeiseieieiiiiieiiit ittt 85.1
1416.2.4 Functional Performance TeSHNG. . .c.cutieiiit it 85.1
1416.2.4.1 GENEIaAl ...oovveceiiisieieiit ittt s 85.1
1416.2.4.2 EQUIpMENt/SYStEMS TESHING ettt 85.1
1416.2.4.3 CONLIOIS TESHING . eeuttieieieit ittt 85.1
1416.2.5 Post Construction COMMISSIONING ...cceeetatieieaiit ittt 85.2
1416.2.5.1 GENEIaAl ...ooovieceiiiiisici ittt 85.2
1416.2.5.2 Operation and Maintenance MaterialS. ......ouueieiiiseieiiiiiiii i 85.2
1416.2.5.3 RECOI DIAWINGS ottt 85.2
1416.2.5.4 Systems Operational TraiNiNQ. .. ceeceeetieieseit it 85.2
1416.2.6 COMMISSIONING REPOIS. ...ttt e 85.2




1416.2.6.1 GENEIAl ...cvciererereieseieiesese st 85.2

1416.2.6.2 Preliminary COMmIiSSiONiNG REPOM .......cceeviiieiriieeiiiciieieses s saet s 85.2

1416.2.6.3 Final COmMmIiSSiONiNG REPOI ........ccveiieiiiieeiiiiesiisct ettt sneneas 85.2

1416.3 AcCeptanCe REQUIMEMIENES .....ccueieeeiieeiiieistiieei sttt stes et e sttt stes st e st aseeresaenessenesreesresnesessenssrenesrannsreanens 85.2
1416.3.1 GENEIAl c.viuieieeieeeeeieetee ettt ettt ettt ettt ettt ene e bt et b b e e rerene e sreraneans 85.2
1416.3.2 ACCEPLANCE. . ..eiutitieit ettt ettt et et et et et et et ettt et e e nr e 85.2
SECTION 1420 — SIMPLE SYSTEMS (PACKAGED UNITARY EQUIPMENT) ...ccociiiiiiieieeee 85.3
I RS Y £ 1= 1 T I 85.3
1421.1 System SIZING LiMITS...uieeiiieiiiieciitesieeeses ettt ettt sttt et e e en e snenssrenesransrennens 85.3
O @0 111 (o) KT 853
TA423 ECONOMUZETS.....c.ceeiiteetectestee st ete st sstests st s tesesshessbesasssaeesbesasssae e besaessheesbesasssbeesbesasesaeesbesatssanesbesnbssanssbesntesrnssbnsntesn 853
SECTION 1430 — COMPLEX SYSTEMS ... s 85.3
I RS Y £ 1< I/ 85.3
1431.1 Field-Assembled Equipment and COMPONENES.........ccoiurieireririeeneresierese e st be e s sessesenes 853
1431.2 System SIZING LiMitS.....cciieiieeiiiiitetisieiseee ettt s et ettt sa e st ene e st e eresnenesnenssrenssrennans 85.3
YA ©C0 111 (o) KRR 854
1432.1 Seathack and SHUL-Off ...ttt s et sttt e bt se bt eae e s benens 854
1432.2 Systems Temperature RESEL CONLIOIS........ccouiuruiiireririeereririeie sttt st st 854
1432.2.1 Air SystemS for MUIIPIE ZONES ........cueiieeeereee et s 854
1432.2.2 HYAIONIC SYSEEIMS......ciriieteirerinieuesesesteie e e see et be e et b e e b st e s e e b ebe e se b e b et se b eb et ae b et e nere st enans 854

L1433 ECOMOIMUIZES.....uceiteeetieeetestesesteestesessesaesestesestesestessssessesestesessanessessesessesestenessenesseseesestesestanessenenseseesestenetanessensnsessnsens 86
1434 Separate Air DiStriDULION SYSIEIMS......ccciucuioiierieieierereiee ittt st bbb s bbbt e et enens 86.2
1435 Simultaneous HEeating anNd COOIING .......ouceoiririererirerieiee sttt b e e bbbt ssebenens 86.2
1436 HEBE RECOVENY ..ottt sttt sttt sttt sttt sttt sttt st sttt ettt ettt e 86.3
1436.1 FaN SYSIEIMS. . .cueiiiiiiieitiseee ettt ettt e st e st et st e st enestensstes et e asesesnenesrenestans st enereaneresrenssrenssrannans 86.3
1436.2 CONUENSALE SYSLEIMS ....veeieiieeeiiieiiiieetiie ittt ses st ese e st e st enestesestasereseesessesssrenesrenssrenerensenssnenssrenssrannans 86.3
1436.3 Heat Recovery for Service Water HEAtNG ......cvieeeiiieeiici sttt e 86.3
1437 EIeCtriC MOLOr EffICIENCY ..c.viviuiirerietee sttt sttt et bbb et ((8%) 864
1438 Variable Flow Systemsand SYyStEMS CritErIa.......ccovurueerererieerererieiee st see e s ((8%) 864
1438.1 COOlING TOWENS. . .c.eitiieieiieeeiiteiitetiteitstise et stessssessetesssassesessessssenssransstenseseasessssessssensssanssrenesessessssenssrenssrennans 86.4
1439 EXNAUSE HOOGS ........ceerietieieieiee ettt ettt st s bbbt s b et se b et se bt e s e bt ene e e ((8%) 864
1439.1 KItChEN HOOMS. ... .cceieeiererietee ettt e bbbt et b et sttt sttt ((8%) 864
1439.2 FUMEB HOOGS .......cueeeieeee ettt st s bbbt b bt e bbb bt et ane st ((8%) 864
SECTION 1440 — SERVICE WATER HEATING ....euu s 87
1441 Water Heater INSLAIGLION ........ccccviiieiiice ettt st st st sttt a b e seese s beae st e e stenenreseenens 87
1442 SNUL-OFf CONIOIS ....ccuiieiiiees ettt sttt st ae st ese st e et e seebeseesesbene st eneeseseeseseesestenessesnseseenens 87
T e ol e [ IS U= 1 o o TSSO 87
SECTION 1450 — HEATED POOLS.....ce s 87
TA51 GENEFAL ...ttt sttt st et st bbb e e b ebe e se b ebe s st b ek e s sebebeRe e bt eRe s R bebeAe e bebeae et bebeRe e bebene e etetenenes 87
1452 POOI WELEN HEBLEIS.......ccuiiieeeieeeteie ettt st sttt e et st ae st e et e et e saebeseesesbene st enenseseeseseenestanestenensesennens 87
3G T o 11 o TR 87
L1454 POOI COVEIS....cveiiteietisietestetesteestesestesaesestesestesestesessesaesestesestanesseseesessesesbese st enenbeseesesbesebene st eneeseseeseseenestanessesnsesennens 87



TABLE 14-1A — UNITARY AIR-CONDITIONERS AND CONDENSING UNITS,

ELECTRICALLY OPERATED, M INIMUM EFFICIENCY REQUIREMENTS ....cooiciviieieee e e e e ccenreeeeee e e e e 88
TABLE 14-1B — UNITARY AND APPLIED HEAT PUMPS,

ELECTRICALLY OPERATED, M INIMUM EFFICIENCY REQUIREMENTS ...ccooiitiieieee e e e e einreeeeee e e e e 89
TABLE 14-1C — WATER CHILLING PACKAGES, M INIMUM EFFICIENCY REQUIREMENTS.....c..cceevuuees 90

TABLE 14-1D — PACKAGED TERMINAL AIR-CONDITIONERS, PACKAGED TERMINAL HEAT PUMPS,
RooMm AIR-CONDITIONERS, AND ROOM AIR-CONDITIONER HEAT PUMPS,
ELECTRICALLY OPERATED, M INIMUM EFFICIENCY REQUIREMENTS ....cooiciviiiieee e e e eenveeeee e e e e 91

TABLE 14-1E — WARM AIR FURNACESAND COMBINATION WARM AIR FURNACES/AIR-CONDITIONING
UNITS, WARM AIR DUCT FURNACES, AND UNIT HEATERS,

M INIMUM EFFICIENCY REQUIREMENTS ...ccuiiuiitiiteiteiteetestesteste st stessesaesaesaesreeresaesaesaestesnessesneenesnesnesnas 92
TABLE 14-1F — BOILERS, GAS- AND OIL-FIRED, MINIMUM EFFICIENCY REQUIREMENTS ................. 93
TABLE 14-1G — PERFORMANCE REQUIREMENTSFOR HEAT REJECTION EQUIPMENT ......ccccevvevennenne. 94
TABLES 14-1H through 14-1J — RESERVED
TABLE 14-1K — IPLV/NPLV FOR WATER COOLED CHILLERS <150 TONS ....ciccuiiieiiiieeeiiieeeesenneaes 94.1
TABLE 14-1L — IPLV/NPLV FOR WATER COOLED CHILLERS=150TONS, <300TONS ......ccecu.ueee. 94.2
TABLE 14-1IM — IPLV/NPLYV FOR WATER COOLED CHILLERS =300 TONS ....ccccvueiiiiiieieeiiieeeeenees 94.3

TABLE 14-2 AND TABLE 14-3 — RESERVED
TABLE 14-4 — ENERGY EFFICIENT ELECTRIC MOTORS

M INIMUM NOMINAL FULL-LOAD EFFICIENCY ..eoiiiiiiiiieiiieieee e e e eeiitieeeeea e e s ssnnneeeeeasessssnsnsneeeesesesnnnnes 95
TABLE 14-5 — DUCT INSULATION ..eetiiteieiureeesseeesreeessneesaneessnessssseesneessmnessansessnesssssessansessnesssnsessanenesas 95
TABLE 14-6 — M INIMUM PIPE INSULATION ...uuutiiiiieeeieiiitieeeeeeeesesssussseeeesesssssansssseessesssssssssssseeesssssannnnns 96

XVi



CHAPTER 15 LIGHTING ((ANB)), MOTORS, AND TRANSFORMERS

T50L SCOPE -..veuerreeruerieuerteestesesueseeuesbesesbe st sbeseeaeseeaesbeaese e e ebeeeesesEeaeeEeaeeE e e ebe S8 ehe b e ae AR e e eE e aEebe A A e Rt b e e eE e e ebesEebeeEeneeEanenbeneerenreneas 97
SECTION 1510 — GENERAL REQUIREMENTS ... et 97
FIGURE 15A — LIGHTING AND M OTOR COMPLIANCE OPTIONS ...ccceeiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 97

L5171 ETECEIIC IMOTOIS. ...ttt sttt 97

1512 EXEMPE LIGNEING ..ttt st b et s b et et b e bt e b e b et se b b et se b e b et se b bene e et enans 97

15121 EXEIMPE SPBCES ....cueetiereeieeuesteestesestesesieseeseseesesseessesesseseesessesesbanesseaeebeseeaeseeaesbeaeab e e ebeasebesEenesbanesbaenbenenneseeneas 97
1512.2 Exempt Lighting EQUIPIMENL ........cooiiiieeiieririetee sttt bbb sttt 97
Y IS I I T 1] 0o @] 011 (0] K= TSSO 98
1513.1 Local Control and ACCESSIDITITY ...t et et et 98
1513.2 ATEACONIIOIS ...ttt sttt 98
1513.3 Daylight ZONE CONIOL .......cueuiiererieeeieresieteie sttt sttt e b e s b e s bbbt e st b e 98.1
1513.4 Display, Exhibition and Specialty Lighting CONIOIS.........ccoiriruinrerinieererisieesesesieiee s 981
1513.5 Automatic Shut-Off CONLIOIS, EXLEIION ......cceeeieceeceeete ettt st s e s se s sbe st e b st s sreesbesrssreesrean 98.1
EXNIDIE 151338, ettt 98.2

EXNIDIE 1513.3b. st e 98.2

1513.6 Automatic Shut-Off CONLrOIS, INTEITON ........ouciieieeeerereee e ((98)) 99
1513.6.1 OCCUPBINCY SENSOIS......ciurueueerereereereseesesesessesenesessesastaessssasesessssasentssssasensssssesentssssesansssssesanessssssanessssssasanes ((98)) 99
1513.6.2 AUtOMELIC TiME SWITCNES......couiuiiiicece et st ((98)) 99
1513.7 ComMMIiSSIONING REQUITEIMENLS .......cccieiteuiererietee st sesistesesesestesesesestese e sesbese e sesbesenesesssbenesesssbasesessnsaseneens 99
SECTION 1520 — PRESCRIPTIVE LIGHTING OPTION ....coiiiiiiiiieee et 99

1521 Prescriptive Interior Lighting REQUITEMENLS..........corueiiririeieieierieiee st be e s bbb sbenans 99

1522 Prescriptive Exterior Lighting REQUITEMENLS .......c..ceiiririeeiererieiee st s be s 99
SECTION 1530 — LIGHTING POWER ALLOWANCE OPTION ... 99.1

1531 Interior Lighting POWEr AIIOWENCE...........coiiirieieirieieresen ettt st e 99.1

1532 Exterior Lighting POWEN ATTOWENCE...........coiiririiieirieteierer ettt bbb st bbbt 99.1
SECTION 1540 — TRANSFORMERS. ..ot 99.1
INFORMATIVE GUIDE TO SECTION 1532, ittt e e e e e e eeaaeeeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaans 99.2
TABLE 15-1 — UNIT LIGHTING POWER ALLOWANCE (LPA) it 100

CHAPTER 16 RESERVED
CHAPTER 17 RESERVED (For Nonresidential Standards, See Chapter 7)
CHAPTER 18 RESERVED
CHAPTER 19 RESERVED

CHAPTER 20 RESERVED (For NonResidential Defaults, See Chapter 10)

XVii



APPENDIX — REFERENCE STANDARD 29 (RS 29)
NONRESIDENTIAL BUILDING DESIGN BY SYSTEMS ANALYSIS

SECTION 1 ——SCOPE ..ottt sttt sttt st sttt b e bbbt s s st et b s st et e s s e setesnnns 29-1
I 1= PR 29-1
SECTION 2— GENERAL PRINCIPLESAND REQUIREMENTS ..ottt 29-1
A I 1 o Y = S TSRO 29-1
B == Yo o PR P TP PTTTPTR 29-1
2.3 ANAIYSISPrOCEAUIE.......cueierteteerer ettt sttt b et e £ bt ee £ b e Re e £ b e b et e b e b et s e b b et sttt ene st bt ana s 29-1
2.4 CaACUIALTION PrOCEAUIE.......ceeueuiererieteie ettt ettt sttt e b et e b se b b e st se £ b e b et s e b e b et se b b et sttt ene e s et anens 29-1
AR Do o0 1171< g1 7= 1o ] o USROS 29-2
SECTION 3— SPECIFIC MODELING ASSUMPTIONS ...ttt ss st ss st sss st ssnnns 29-2
3.1 Orientalion AN SNADPE ......coveueeieeriete ettt e b et e b bt e £ b e Rt e £ b e b et e b e b et se b b et ee bt e R et ene s 29-2
I 1g 1= 7= 0 =o =TSR TRR 29-2
G B 01V o o= TSRO 29-3
3.4 HVAC SystemS anNd EQUIPIMENT .......ccciirieueiririeteereris et ses e ses e e b s se st ese e se b ebe e sesbeba e se b banesessnsanans 29-3
3.5 SEIVICE W HEALING .....ceeveuieeieteie ettt bbb ae £ b et e b bt s e b b et st bt e s bt ene s 29-4
G SR O] 1o L= TSRO 29-4

TABLE 3-1 — ACCEPTABLE OCCUPANCY DENSITIES, RECEPTACLE POWER DENSITIES

AND SERVICE HOT WATER CONSUMPTION ...cvititiiiinierieisesissesssessssessse s sssse s sesas s sessessssssssssessssssssesssssnns 29-5
TABLE 3-2A — ASSEMBLY OCCUPANCY  ...vtiiiiieriitsesie ettt sttt s s s st n e s sannns 29-6
TABLE 3-2B — HEALTH OCCUPANCY ...ttt ettt st st sttt 29-7
TABLE 3-2C — HOTEL/MOTEL OCCUPANCY ....ettrirtresesesesesesesesesesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 29-8
TABLE 3-2D — LIGHT MANUFACTURING OCCUPANCY ....citirieiiriireritiesiesss s s ssssesssesannens 29-9
TABLE 3-2E — OFFICE OCCUPANCY  ...cutitiiitetitsesieret st ess st sttt st s b et s b s s sn s enesens 29-10
TABLE 3-2F — PARKING GARAGE OCCUPANCY ..ottt sttt s sesnsnssssssssnssens 20-11
TABLE 3-2G — RESTAURANT OCCUPANCY ...ottiiiiiriisisiereissesssreset st st s ssss et st ses st s ssnssssesssnasssssssnsssns 29-12
TABLE 3-2H — RETAIL OCCUPANCY ..ocuiitiiitititsisieret st ess st st sttt st s n e ssen s 29-13
TABLE 3-2I — SCHOOL OCCUPANCY ...uiitiiireritsesieseitsesse et essst st st s sses st st s sese st sesse st sessssssssssssssssssssssessns 20-14
TABLE 3-2] — WAREHOUSE OCCUPANCY  ...viiiiitiriisisiereissesss sttt sttt st sssnessns 29-15
TABLE 3-3— HVAC SYSTEMS OF PROTOTYPE BUILDINGS ..ottt 29-16
SECTION 4 — SUGGESTED SOFTWARE FOR SYSTEMSANALYSISAPPROACH ...cocctiiiieriineniereesinsres s 29-19

Xviii



2003 Edition

TABLE 6-6 RESERVED

Effective July 1, 2004 35



WASHINGTON STATE ENERGY CODE WITH SEATTLE AMENDMENTS

CHAPTER 7
STANDARDS
SECTION 701 - STANDARDS
The following standards shall apply to Chapters 1 through 20. The standards and portions thereof, which
are referred to in various parts of this Code shall be part of the Washington State Energy Code and are
hereby declared to be a part of this Code.

CODE

STANDARD

NO. TITLE AND SOURCE

RS-1 2001 ASHRAE Fundamentals Handbook.

RS-2 Super Good Cents Technical Reference (Builder’s Field Guide).

RS-3: (Reserved.)

RS-4 ASHRAE Standard 55-92 Thermal Environmental Conditions for Human Occupancy.

RS-5 1998 ASHRAE Refrigeration Handbook.

RS-6 SMACNA, Ingtallation Standards for Residential Heating and Air Conditioning Systems, 6th Edition, 1988.
RS-7 SMACNA, HVAC Duct Construction Standards Metal and Flexible, 2nd Edition, 1995.

RS-8 SMACNA, Fibrous Glass Duct Construction Standards, 6th Edition, 1992.

RS-9 ASHRAE/IESNA Standard 90.1-2001, Energy Standard for Buildings Except Low-Rise Residential Buildings.

RS-10 2000 ASHRAE Systems & Equipment Handbook.

RS-11 ((2999))2003 ASHRAE HVAC ((Systems-and ))Applications Handbook.

RS-12-RS-28  (Reserved.)

RS-29 Nonresidential Building Design by Systems Analysis.

RS-30 Title 10, Code of Federal Regulations (CFR), Part 430 (March 14, 1988).

RS-31 Nationa Fenestration Rating Council (NFRC) Standard 100-2001.

RS-32 Sesttle EnvStd, available for download at the Sesttle Energy Code homepage at: http://www.sesttle.gov/dpd/ener

36 Effective August 15, 2004



2003 Edition

ACCREDITED AUTHORITATIVE AGENCIES
ANSI refersto the American National Standards Institute, Inc., 11 West 42nd Street, New York, NY 10036
Phone (212) 642-4900 Fax (212) 398-0023, Internet www.ansi.org

ARI refersto the Air-Conditioning and Refrigeration Institute, 4301 N. Fairfax Dr., Suite 425, Arlington, VA 22203
Phone (703) 524-8800 Fax (703) 528-3816, Internet www.ari.org

ASHRAE refers to the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc., 1791 Tullie Circle, N.E.,
Atlanta, GA 30329
Phone (404) 636-8400 Fax (404) 321-5478, Internet www.ashrae.org

ASTM refersto the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959
Phone (610) 832-9585 Fax (610) 832-9555, Internet www.astm.org

CTI refersto the Cooling Tower Ingtitute, 530 Wells Fargo Drive, Suite 218, Houston, TX 77090
Phone (281) 583-4087 Fax (281) 537-1721, Internet www.cti.org

IESNA refersto the [lluminating Engineering Society of North America, 120 Wall Street, Floor 17, New York, NY 10005-4001
Phone (212) 248-5000 Fax (212) 248-5017, Internet www.iesna.org

NFRC refersto the National Fenestration Rating Council, Inc., 8484 Georgia Avenue, Suite 320, Silver Spring, Maryland 20910
Phone (301) 589-1776 Fax (301) 589-3884((588-0854)), Internet www.nfrc.org

SMACNA refersto the Sheet Metal and Air Conditioning Contractors National Association, Inc., 4201 Lafayette Center Drive, P.O. Box

221230, Chantilly, VA 20153-1230
Phone (703) 803-2980 Fax (703) 803-3732, Internet www.smacna.org
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CHAPTER 8

SUGGESTED SOFTWARE FOR CHAPTER 4
SYSTEMS ANALYSIS APPROACH FOR GROUP R OCCUPANCY

CALPAS 3
BSG Software
40 Lincoln Street
Lexington, Mass 02173
(617) 861-0109

DOE 2
ACROSOFT/CAER Engineers
1204-¥> Washington Avenue
Golden, CO 80401
(303) 279-8136

F-LOAD
F-CHART SOFTWARE
4406 Fox BIuff Rd.
Middleton, WI 53562
(608) 836-8531

38

MICROPAS
ENERCOMP
1721 Arroyo Drive
Auburn, CA 95603
(800) 755-5903

SUNDAY
ECOTOPE
2812 East Madison St.
Seattle, WA 98112
(206) 322-3753
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Stress Skin Panel

NOTE:
R-value of expanded
polystyrene: R-3.85 per inch

Framing: 6%
Spline: 8%

Panel Thickness,
Inches U-factor
31/2 0.071
51/2 0.048
71/4 0.037
91/4 0.030
111/4 0.025

No thermal bridging between interior and exterior splines

Metal Stud Walls: The nominal R-valuesin Table 10-5A may be used for purposes of calculating metal stud wall section

U-factorsin lieu of the ASHRAE zone cal cul ation method as provided in Chapter 25 of Standard RS-1.

TABLE 10-5A

2003 Edition

DEFAULT U-FACTORS FOR OVERALL ASSEMBLY METAL STUD WALLS,
EFFECTIVE R-VALUES FOR METAL FRAMING AND CAVITY ONLY,
AND DEFAULT METAL BUILDING U-FACTORS

GROUP R OCCUPANCY: OVERALL ASSEMBLY U-FACTORS FOR METAL STUD BUILDINGS

R-Value of Cavity Insulation
Metal Continuous
Framing | Foam Board R-11 R-13 R-15 R-19 R-21 R-25
Insulation

16" o.c. R-0 (none) U-0.14 U-0.13 U-0.12 U-0.10 U-0.097 U-0.091
R-1 U-0.12 U-0.12 U-0.11 U-0.094 U-0.089 U-0.083
R-2 U-0.11 U-0.010 U-0.099 U-0.086 U-0.081 U-0.077
R-3 U-0.10 U-0.095 U-0.090 U-0.079 U-0.075 U-0.071
R-4 U-0.091 U-0.087 U-0.082 U-0.073 U-0.070 U-0.067
R-5 U-0.083 U-0.080 U-0.076 U-0.068 U-0.065 U-0.062
R-6 U-0.077 U-0.074 U-0.071 U-0.064 U-0.061 U-0.059
R-7 U-0.071 U-0.069 U-0.066 U-0.060 U-0.058 U-0.055
R-8 U-0.067 U-0.064 U-0.062 U-0.057 U-0.055 U-0.053
R-9 U-0.062 U-0.060 U-0.058 U-0.054 U-0.052 U-0.050
R-10 U-0.059 U-0.057 U-0.055 U-0.051 U-0.049 U-0.048

24" o.c. R-0 (none) U-0.13 U-0.12 U-0.11 U-0.091 U-0.085 U-0.079
R-1 U-0.11 U-0.10 U-0.098 U-0.084 U-0.078 U-0.073
R-2 U-0.10 U-0.091 U-0.089 U-0.077 U-0.073 U-0.068
R-3 U-0.092 U-0.083 U-0.082 U-0.072 U-0.068 U-0.064
R-4 U-0.084 U-0.077 U-0.076 U-0.067 U-0.063 U-0.060
R-5 U-0.078 U-0.071 U-0.070 U-0.063 U-0.060 U-0.057
R-6 U-0.072 U-0.067 U-0.066 U-0.059 U-0.056 U-0.054
R-7 U-0.067 U-0.063 U-0.062 U-0.056 U-0.053 U-0.051
R-8 U-0.063 U-0.059 U-0.058 U-0.053 U-0.051 U-0.048
R-9 U-0.059 U-0.056 U-0.055 U-0.050 U-0.048 U-0.046
R-10 U-0.056 U-0.053 U-0.052 U-0.048 U-0.046 U-0.044
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OTHER THAN GROUP R OCCUPANCY:

OVERALL ASSEMBLY U-FACTORS FOR METAL STUD BUILDINGS

R-Value of Cavity Insulation
Metal Continuous
Framing | Foam Board R-0 R-11 R-13 R-15 R-19 R-21
Insulation

16" o.c. R-Oﬁne) U-0.352 U-0.132 U-0.124 U-0.118 U-0.109 U-0.106
R-1 U-0.260 U-0.117 U-0.111 U-0.106 U-0.099 U-0.096
R-2 U-0.207 U-0.105 U-0.100 U-0.096 U-0.090 U-0.087
R-3 U-0.171 U-0.095 U-0.091 U-0.087 U-0.082 U-0.080
R-4 U-0.146 U-0.087 U-0.083 U-0.080 U-0.076 U-0.074
R-5 U-0.128 U-0.080 U-0.077 U-0.074 U-0.071 U-0.069
R-6 U-0.113 U-0.074 U-0.071 U-0.069 U-0.066 U-0.065
R-7 U-0.102 U-0.069 U-0.066 U-0.065 U-0.062 U-0.061
R-8 U-0.092 U-0.064 U-0.062 U-0.061 U-0.058 U-0.057
R-9 U-0.084 U-0.060 U-0.059 U-0.057 U-0.055 U-0.054
R-10 U-0.078 U-0.057 U-0.055 U-0.054 U-0.052 U-0.051

24" o.c. R-0 (none) U-0.338 U-0.116 U-0.108 U-0.102 U-0.094 U-0.090
R-1 U-0.253 U-0.104 U-0.098 U-0.092 U-0.086 U-0.083
R-2 U-0.202 U-0.094 U-0.089 U-0.084 U-0.079 U-0.077
R-3 U-0.168 U-0.086 U-0.082 U-0.078 U-0.073 U-0.071
R-4 U-0.144 U-0.079 U-0.075 U-0.072 U-0.068 U-0.066
R-5 U-0.126 U-0.073 U-0.070 U-0.067 U-0.064 U-0.062
R-6 U-0.112 U-0.068 U-0.066 U-0.063 U-0.060 U-0.059
R-7 U-0.100 U-0.064 U-0.062 U-0.059 U-0.057 U-0.055
R-8 U-0.091 U-0.060 U-0.058 U-0.056 U-0.054 U-0.052
R-9 U-0.084 U-0.057 U-0.055 U-0.053 U-0.051 U-0.050
R-lO U-0.077 U-0.054 U-0.0Sg U-0.050 U-0.048 U-0.048

EFFECTIVE R-VALUES FOR METAL FRAMING AND CAVITY ONLY

Cavity Insulation
Nominal Actual Nominal Effective R-Value
Depth, Depth, R-Value 16" O.C. 24" O.C.
Inches Inches
Air Cavity Any Any R-0.91 (air) 0.79 0.91
4 3-1/2 R-11 55 6.6
4 3-1/2 R-13 6.0 7.2
Wall 4 3-1/2 R-15 6.4 7.8
6 5-1/2 R-19 7.1 8.6
6 5-1/2 R-21 7.4 9.0
8 7-1/4 R-25 7.8 9.6
Insulation is R-11 5. 6.1
Roof uncompressed R-19 7.0 9.1
R-30 9.3 11.4
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Default Metal Building U-Factors
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R-10

R-11

R-13

R-19

R-24

R-30

Faced fiber glass blanket insulation rolled over and

fastened to the frame, holding insulation in place.

perpendicular to structural frame. Metal covering sheets

0.133

0.127

0.114

0.091

na

na

Faced fiber glass batt insulation suspended between

to frame.

structural frame. Metal covering sheets fastened directly

0.131

0.123

0.107

0.079

0.065

0.057

Faced fiber glass blanket insulation rolled over and
perpendicular to structural frame. Rigid insulation

blocks placed over insulation to align with structural
frame.

0.102

0.096

0.084

0.065

na

na

Faced fiber glass batt insulation suspended between
structural frame. Rigid insulation blocks placed over
insulation to align with structural frame.

0.099

0.093

0.080

0.059

0.048

0.041

TABLE 10-5B(1)
GROUP R OCCUPANCY: DEFAULT U-FACTORS FOR CONCRETE AND MASONRY WALLS

8" Concrete Masonry

Concrete Masonry Walls: The nominal R-valuesin Table 10-5B may be used for purposes of cal culating concrete masonry
wall section U-factorsin lieu of the ASHRAE isothermal planes cal culation method as provided in Chapter 25 of Standard RS-1.

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores
Empty Loose-fill insulated Solid Grout
Perlite Vermiculite

Exposed Block, Both Sides 0.40 0.23 0.24 043
R-5 Interior Insulation, Wood Furring 0.14 0.11 0.12 0.15
R-6 Interior Insulation, Wood Furring 0.14 011 011 0.14
R-10.5 Interior Insulation, Wood Furring 0.11 0.09 0.09 0.11
R-8 Interior Insulation, Metal Clips 011 0.09 0.09 011
R-6 Exterior Insulation 0.12 0.10 0.10 0.12
R-10 Exterior Insulation 0.08 0.07 0.07 0.08
R-9.5 Rigid Polystyrene Integral Insulation, Two

Webbed Block 0.11 0.09 0.09 0.12
12" Concrete Masonry

WALL DESCRIPTION CORE TREATMENT

Partial Grout with Ungrouted Cores
Empty Loose-fill insulated Solid Grout
Perlite Vermiculite

Exposed Block, Both Sides 0.35 0.17 0.18 0.33
R-5 Interior Insulation, Wood Furring 0.14 0.10 0.10 0.13
R-6 Interior Insulation, Wood Furring 0.13 0.09 0.10 0.13
R-10.5 Interior Insulation, Wood Furring 0.11 0.08 0.08 0.10
R-8 Interior Insulation, Metal Clips 0.10 0.08 0.08 0.09
R-6 Exterior Insulation 0.11 0.09 0.09 0.11
R-10 Exterior Insulation 0.08 0.06 0.06 0.08
R-9.5 Rigid Polystyrene Integral Insulation,

Two Webbed Block 0.11 0.08 0.09 0.12
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8" Clay Brick
WALL DESCRIPTION CORE TREATMENT

Partial Grout with Ungrouted Cores

Empty Loose-fill insulated Solid Grout
Perlite Vermiculite

Exposed Block, Both Sides 0.50 0.31 0.32 0.56
R-5 Interior Insulation, Wood Furring 0.15 0.13 0.13 0.16
R-6 Interior Insulation, Wood Furring 0.15 0.12 0.12 0.15
R-10.5 Interior Insulation, Wood Furring 0.12 0.10 0.10 0.12
R-8 Interior Insulation, Metal Clips 0.11 0.10 0.10 0.11
R-6 Exterior Insulation 0.12 011 011 0.13
R-10 Exterior Insulation 0.08 0.08 0.08 0.09
6" Concrete Poured or Precast
WALL DESCRIPTION CORE TREATMENT

Partial Grout with Ungrouted Cores

Empty Loose-fill insulated Solid Grout
Perlite Vermiculite

Exposed Concrete, Both Sides NA NA NA 0.61
R-5 Interior Insulation, Wood Furring NA NA NA 0.16
R-6 Interior Insulation, Wood Furring NA NA NA 0.15
R-10.5 Interior Insulation, Wood Furring NA NA NA 0.12
R-8 Interior Insulation, Metal Clips NA NA NA 0.12
R-6 Exterior Insulation NA NA NA 0.13
R-10 Exterior Insulation NA NA NA 0.09

Notesfor Default Table 10-5B(1)
1. Grouted coresat 40" x 48" on center vertically and horizontally in partial grouted walls.
2. Interior insulation values include 1/2" gypsum board on the inner surface.
3. Furring and stud spacing is 16" on center. Insulation is assumed to fill furring space and is not compressed.
4. Intermediate values may be interpolated using thistable. Values not contained in this table may be computed using
the procedures listed in Standard RS1.
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TABLE 10-5B(2)
OTHER THAN GROUP R OCCUPANCY:
DEFAULT U-FACTORS FOR CONCRETE AND MASONRY WALLS

Framing |Rated R-Valueof Insulation| Assembly U-Factors | Assembly U-Factorsfor Assembly U-Factorsfor
Typeand Alone for Concrete Block Walls: Concrete Block Walls:
Depth Solid Concrete Walls Solid Grouted Partially Grouted (Cores uninsulated
except where specified)
No Framing R- 0 U- 0.740 U- 0.580 U- 0.480
Ungrouted Cores Filled
with Loose-Fill Insulation N.A. N.A. U- 0.350
Continuous Wood Framing
0.75 in. R- 3.0 U- 0.247 U- 0.226 U- 0.210
15in. R 60 U- 0.160 U- 0.151 U- 0.143
20 in. R- 100 U- 0.116 U- 0.111 U- 0.107
35in. R- 110 U- 0.094 U- 0.091 U- 0.088
35in. R- 130 U- 0.085 U- 0.083 U- 0.080
35in. R- 150 U- 0.079 U- 0.077 U- 0.075
55 in. R- 190 U- 0.060 U- 0.059 U- 0.058
55 in. R- 210 U- 0.057 U- 0.055 U- 0.054
Continuous Metal Framing at 24 in. on center horizontally
0.75 in. R- 3.0 U- 0.364 U- 0.321 U- 0.288
15in. R- 6.0 U- 0.274 U- 0.249 U- 0.229
2.0 in. R- 100 U- 0.225 U- 0.207 U- 0.193
3.540 in. R- 110 U- 0.168 U- 0.158 U- 0.149
3.540 in. R- 130 U- 0.161 U- 0.152 U- 0.144
3540 in. R- 150 U- 0.155 U- 0.147 U- 0.140
5.5-60 in. R- 190 U- 0.118 U- 0.113 U- 0.109
5.5-6.0 in. R- 210 U- 0.113 U- 0.109 U- 0.105
lin. Metal Clipsat 24 in. on center horizontally and 16 in. vertically
10in. R- 38 U- 0.210 U- 0.195 U- 0.182
10in. R- 50 U- 0.184 U- 0.172 U- 0.162
1.0in. R- 56 U- 0.174 U- 0.163 U- 0.154
15in. R- 57 U- 0.160 U- 0.151 U- 0.143
15in. R 75 U- 0.138 U- 0.131 U- 0.125
15 in. R- 84 U- 0.129 U- 0.123 U- 0.118
2.0 in. R 76 U- 0.129 U- 0.123 U- 0.118
2.0 in. R- 100 U- 0.110 U- 0.106 U- 0.102
2.0 in. R- 112 U- 0.103 U- 0.099 U- 0.096
25 in. R- 95 U- 0.109 U- 0.104 U- 0.101
25 in. R 125 U- 0.092 U- 0.089 U- 0.086
25 in. R- 140 U- 0.086 U- 0.083 U- 0.080
3.0in. R- 114 U- 0.094 U- 0.090 U- 0.088
3.0in. R- 150 U- 0.078 U- 0.076 U- 0.074
3.0 in. R- 16.8 U- 0.073 U- 0.071 U- 0.069
35 in. R- 133 U- 0.082 U- 0.080 U- 0.077
35in. R- 175 U- 0.069 U- 0.067 U- 0.065
35 in. R- 19.6 U- 0.064 U- 0.062 U- 0.061
4.0 in. R- 152 U- 0.073 U- 0.071 U- 0.070
4.0 in. R- 200 U- 0.061 U- 0.060 U- 0.058
4.0 in. R- 224 U- 0.057 U- 0.056 U- 0.054
5.0 in. R- 28.0 U- 0.046 U- 0.046 U- 0.045
Continuous Insulation Uninterrupted by Framing
No Framing R- 30 U- 0.230 U- 0.212 U- 0.197
R 40 U- 0.187 U- 0.175 U- 0.164
R- 50 U- 0.157 U- 0.149 U- 0.141
No Framing R- 6.0 U- 0.136 U- 0.129 U- 0.124
R 70 U- 0.120 U- 0.115 U- 0.110
R- 80 U- 0.107 U- 0.103 U- 0.099
R- 9.0 U- 0.097 U- 0.093 U- 0.090
R- 100 U- 0.088 U- 0.085 U- 0.083
No Framing R- 110 U- 0.081 U- 0.079 U- 0.076
R- 120 U- 0.075 U- 0.073 U- 0.071
R- 130 U- 0.070 U- 0.068 U- 0.066
R- 140 U- 0.065 U- 0.064 U- 0.062
R- 150 U- 0.061 U- 0.060 U- 0.059
No Framing R- 160 U- 0.058 U- 0.056 U- 0.055
R- 170 U- 0.054 U- 0.053 U- 0.052
R- 180 U- 0.052 U- 0.051 U- 0.050
R- 190 U- 0.049 U- 0.048 U- 0.047
R- 200 U- 0.047 U- 0.046 U- 0.045
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Notes for Default Table 10-5B(2)

It is acceptable to use the U-factorsin Table 10-5B(2) for all concrete and masonry walls, provided that the grouting is equal

to or less than that specified.

— For ungrouted walls, use the partially-grouted column.

— For metal studs and z-furring, use the continuous-metal-framing category.

— For discontinuous metal clips 1 inch square or smaller, use the metal-clip category.

— For insulation that is attached without any framing members (e.q. glued), use the continuous-insul ation-uninterrupted-by-
framing category. Continuous insulation may be installed on the interior or exterior of masonry walls, or between stand-
alone wallsin multi-layer masonry walls, or on the interior or exterior of the concrete.

For Table 10-5B(2), the U-factor includes R-0.17 for exterior air film and R-0.68 for interior air film - vertical surfaces. For

insulated walls, the U-factor also includes R-0.45 for 0.5 in. gypsum board. U-factors are provided for the following

configurations:

(@) Concretewall: 8-in. normal weight concrete wall with adensity of 145 Ib/ft®.

(b) Solid grouted concrete block wall: 8-in. medium weight ASTM C90 concrete block with adensity of 115 Ib/ft® and
solid grouted cores.

(c) Partialy grouted concrete block wall: 8-in. medium weight ASTM C90 concrete block with adensity of 115 Ib/ft®
having reinforcing steel every 32 in. vertically and every 48 in. horizontally, with cores grouted in those areas only.
Other cores arefilled with insulating material only if there is no other insulation.

For walls with insulation contained in aframing layer, the U-factors in Table 10-5B(2) assume contact (and thermal

bridging) between the mass wall and other framing. For wall assemblies with multiple layers where the wood or metal
framing layer does not contact the concrete or masonry layer (i.e. walls with an airspace between the stud wall layer and the
mass wall layer), it is acceptabl e to use the appropriate wood or metal frame wall default U-factorsin Tables 10-5 or 10-5A.
Note, it is acceptable to use this approach where the insulation extends beyond the framing and isin contact with the mass
wall layer (e.g. anominal four-inch metal stud containing insulation that is nominally six inches thick and therefore extends
two inches beyond the back of the metal stud).

Except for wall assemblies qualifying for note 3, if not taken from Table 10-5B(2), mass wall U-factors shall be determined

53.3

in accordance with ASHRAE/IESNA Standard 90.1-2001, Appendix A, Section A3.1 and Tables A-5 to A-8, or Section
A9.4. If not taken from Table 10-9, heat capacity for mass walls shall be taken from ASHRAE/IESNA Standard 90.1-2001,
Appendix A, Table A-6 or A-7.
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SECTION 1006 — DEFAULT U-FACTORS FOR GLAZING AND DOORS

1006.1 Glazing and Doors Without NFRC Certification: Glazing and doors that do not have NFRC Certification shall be
assigned the following U-factors.

TABLE 10-6
OTHER THAN GROUP R OCCUPANCY:
DEFAULT U-FACTORS FOR VERTICAL GLAZING, OVERHEAD GLAZING AND OPAQUE DOORS

Vertical Glazing (including frame)

U-Factor
Any Frame Aluminum Vinyl/Wood
w/thermal Frame
Break
Single 1.45 145 1.45
Double 0.90 0.85 0.75
5 Inch Air, Fixed 0.75 0.70 0.60
Y Inch Air, Low-e ©% Fixed 0.60 0.55 0.50
Y Inch Air, Low-e ®™, Fixed 0.55 0.50 0.45
Y Inch Argon, Low-e ©19 Fixed 0.50 0.45 0.40

The category for aluminum frame with athermal break is as defined in footnote 7 to Table 10-6A.

Overhead Glazing: Sloped Glazing (including frame)

U-Factor
Any Frame Aluminum Vinyl/Wood
w/thermal Frame
Break

Single 174 174 174
Double 1.08 1.02 0.90
14 Inch Air, Fixed 0.90 0.84 0.72
Y Inch Air, Low-e ®*9 Fixed 0.72 0.66 0.60
Y Inch Air, Low-e ®™, Fixed 0.66 0.60 0.54
| % Inch Argon, Low-e 010)  Fixed 0.60 0.54 0.48

This default tableis appllcableto sloped aglazing only. (Sloped glazing is a multiple-lite glazed system (similar to a
curtain wall) that is mounted at a slope greater than 15 degrees from the vertical plane.) Other overhead glazing shall
use the defaultsin Table 10-6E.

(

U-Factor
Any-Frame WoodMinyl Frame
Single 215 215
Double 145 1.00
Low-ek0-49) or Argon 140 095
Low-ek9-49)+ Argon 130 585
Low-ek0-20)- Ay 30 090
Low-e£9-29)-+ Argon 25 980
Triple 125 0.80

)
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54.1

Opaque Doors

U-Factor
Uninsulated Metal 1.20
Insulated Metal (Including Fire Door and Smoke Vent) 0.60
0.50

Wood

NOTES:
Where agap width islisted (i.e.: 1/2 inch), that is the minimum allowed.

Where alow-emissivity emittanceislisted (i.e.: 0.40, 0.20, 0.10), that is the maximum allowed.
Where a gas other than air islisted (i.e.: Argon), the gasfill shall be a minimum of 90%.
Where an operator typeislisted (i.e.: Fixed), the default isonly allowed for that operator type.
Where aframetypeislisted (i.e.. Wood/Vinyl), the default isonly alowed for that frame type.

Wood/Vinyl frame indudes reinforced vinyl and aluminum-clad wood.
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CHAPTER 11
ADMINISTRATION AND ENFORCEMENT

SECTION 1100 — TITLE

Chapters 11 through 20 of this Code shall be known asthe
"Washington State Nonresidential Energy Code" and may
be cited as such; and will be referred to hereafter as "this
Code."

SECTION 1110 — PURPOSE AND INTENT

The purpose of this Code isto provide minimum standards
for new or atered buildings and structures or portions
thereof to achieve efficient use and conservation of energy.
It isintended that these provisions provide flexibility to
permit the use of innovative approaches and techniques to
achieve efficient use and conservation of energy.

The purpose of this Codeis not to create or otherwise
establish or designate any particular class or group of
persons who will or should be especially protected or
benefited by the terms of this Code. This Code is not
intended to abridge any safety or health requirements
required under any other applicable codes or ordinances.

The provisions of this Code do not consider the
efficiency of various energy forms as they are delivered to
the building envelope.

SECTION 1120 — SCOPE

This Code sets forth minimum requirements for the design
of new or altered buildings and structures or portions
thereof that provide facilities or shelter for public assembly,
educational, business, mercantile, institutional, storage,
factory, and industrial occupancies by regulating their
exterior envelopes and the selection of their HVAC, service
water heating, electrical distribution and illuminating
systems, and equipment for efficient use and conservation
of energy.

EXCEPTION: The provisions of this code do not
apply to temporary growing structures used solely for the
commercia production of horticultural plants including
ornamental plants, flowers, vegetables, and fruits.
“Temporary growing structure” means a structure that has
the sides and roof covered with polyethylene, polyvinyl, or
similar flexible synthetic material and is used to provide
plants with either frost protection or increased heat
retention. A temporary growing structure is not considered
abuilding for purposes of this Code.

Effective July 1, 2004

SECTION 1130 — APPLICATION TO EXISTING
BUILDINGS

Additions, alterations or repairs, changes of occupancy or

use, or historic buildings that do not comply with the

requirements for new buildings shall comply with the

requirements in Sections 1130 through 1134 as applicable.

EXCEPTION: The building official may approve

designs of alterations or repairs which do not fully
conform with all of the requirements of Sections 1130
through 1134 where in the opinion of the building official
full compliance is physically impossible and/or
economically impractical and the alteration or repair
improves the energy efficiency of the building.

In no case shall energy code regquirements be less than
those requirements in effect at the time of the initial
construction of the building.

1131 Additionsto Existing Buildings: Additions to
existing buildings or structures may be constructed without
making the entire building or structure comply, provided
that the new additions shall conform to the provisions of
this Code.

EXCEPTION: New additions which do not fully
comply with the requirements of this Code and which have
afloor areawhich is less than 750 ft2 may be approved
provided that improvements are made to the existing
building to compensate for any deficiencies in the new
addition. Compliance shall be demonstrated by either
systems analysis per Section 1141.4 or component
performance cal culations per Sections 1330 through 1334.
The nonconforming addition and upgraded existing
building shall have an energy budget or target UA and
SHGC that are less than or equa to the unimproved
existing building, with the addition designed to comply
with this Code.

1132 Alterations and Repairs: Alterations and repairs to
buildings or portions thereof originally constructed subject
to the requirements of this Code shall conform to the
provisions of this Code without the use of the exception in
Section 1130. Other aterations and repairs may be made to
existing buildings and moved buildings without making the
entire building comply with all of the requirements of this
Code for new buildings, provided the following
requirements are met:

1132.1 Building Envelope: Alterations or repairs shall
comply with nominal R-values and glazing requirementsin
Table 13-1 or 13-2.
EXCEPTIONS: 1. Storm windows installed over
existing glazing.
2. Glassreplaced in existing sash and frame provided
that glazing is of equal or lower U-factor.
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3. For solar heat gain coefficient compliance, glazing
with a solar heat gain coefficient equal to or lower than
that of the other existing glazing.

4. Existing roof/ceiling, wall or floor cavities exposed
during construction provided that these cavities are
insulated to full depth with insulation having a minimum
nomina value of R-3.0 per inch installed per Sections
1311 and 1313.

5. Existing walls and floors without framing cavities,
provided that any new cavities added to existing walls and
floors comply with Exception 4.

6. Existing roofs where the roof membrane is being
replaced and

a. Theroof sheathing or roof insulation is not
exposed; or
b. If thereis existing roof insulation below the deck.

In no case shall the energy efficiency of the building be
decreased.

1132.2 Building M echanical Systems. Those parts of
systems which are altered or replaced shall comply with
Chapter 14 of this Code.

All new systems in existing buildings, including packaged
unitary equipment and packaged split systems, shall comply
with Chapter 14.

Where mechanical cooling is added to a space that was
not previoudly cooled, the mechanical cooling system shall
comply with Sections 1413 and either 1423 or 1433.

EXCEPTIONS: These exceptions only apply to
situations where mechanical cooling is added to a space
that was not previously cooled.

1. Water-cooled refrigeration equipment provided with a
water economizer meeting the requirements of Section
1413 need not comply with 1423 or 1433. This exception
shall not be used for RS-29 analysis.

2. Alternate designs that are not in full compliance with
this Code may be approved when the Building Official
determines that existing building or occupancy constraints
make full compliance impractical or where full compliance
would be economically impractical.

Alterations to existing mechanical cooling systems shall
not decrease economizer capacity unless the system
complies with Sections 1413 and either 1423 or 1433. In
addition, for existing mechanical cooling systems that do
not comply with Sections 1413 and either 1423 or 1433,
including both the individual unit size limits and the total
building capacity limits on units without economizer, other
dlterations shall comply with Table 11-1, except for
approved long-term plans that comply with the 2002 Sedttle
Energy Code and were submitted prior to 1 July 2004.

Existing equipment currently in use may be relocated
within the same floor or same tenant space if removed and
reinstalled within the same permit.
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TABLE 11-1:

2003 Edition

ECONOMIZER COMPLIANCE OPTIONS FOR MECHANICAL ALTERATIONS

Option A Option B Option C Option D
(alternate to A) (alternate to A) (alternate to A)
Unit Type Any alteration Replacement unit Replacement unit New equipment
with new or of the same type of the same type added to existing
replacement with the same or with a larger output system or
equipment smaller output capacity replacement unit
capacity of a different type
1. Packaged | Efficiency: min.* Efficiency: min.* Efficiency: min.* Efficiency: min.*
Units Economizer: 1433%> | Economizer: 1433%° Economizer: 1433%° Economizer: 1433%*
2. Split Efficiency: min. Efficiency: + 10/5%° Only for new units Efficiency: min.*
Systems Economizer: 14332 | Economizer: shall not < 54,000 Btuh Economizer: 1433%4
decrease existing replacing unit
economizer installed prior to
capability 1991 (one of two):
Efficiency: + 10/5%°
Economizer: 50%°
For units > 54,000
Btuh or any units
installed after 1991:
Option A
3. Water Efficiency: min. (two of three): (three of three): Efficiency: min.*
% Economizer: 14332 | Efficiency: + 10/5%° | Efficiency: + 10/5%° Economizer: 1433%4
Famp Flow control valve’ Flow control valve’ (except for certain
. 6 _ . pre-1991 systems’)
Economizer: 50% Economizer: 50%
(except for certain
pre-1991 systems’)
4. Hydronic | Efficiency: min. Efficiency: + 10/5%° Option A Efficiency: min.*
Economizer | £.onomizer: 14332 | Economizer: shall not Economizer: 1433%*
using Air- decrease existing
Cooled Heat economizer capacity
Rejection
Equipment
(Dry Cooler)
5. Air- Efficiency: min. Economizer: shall not Option A Option A
Handling Unit Economizer: 14332 decrease existing (except for certain (except for certain
(including fan ' economizer capacity pre-1991 systems’) pre-1991 systems’)
coil units)
wherethe
system has an
air-cooled
chiller

Effective August 15, 2004
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Option A Option B Option C Option D
(alternate to A) (alternate to A) (alternate to A)
Unit Type Any alteration Replacement unit Replacement unit New equipment
with new or of the same type of the same type added to existing
replacement with the same or with a larger output system or
equipment smaller output capacity replacement unit
capacity of a different type
6. Air- Efficiency: min.t Economizer: shall not | Option A Efficiency: min.*
Handling Unit Economizer: 14332 decrease existing (except for certain Economizer: 143324
(including fan ] economizer capacity pre-1991 systems® (except fo.r certain
coil units) and and certain 1991- pre-1991 systems®
Water-cooled 2004 ggstemsgl and certain 1991-
Process 2004 systems?)
Equipment,
wherethe
system hasa
water-cooled
chiller®®
7. Cooling Efficiency: min.t No requirements Option A Option A
Tower Economizer: 14332
8. Air-Cooled | Efficiency: min.* Efficiency: + 5% Efficiency Efficiency: min.*
Chiller Economizer: 1433 | Economizer: shall not (two of two): Economizer: 1433%*
decrease existing 1) +10%™ and

economizer capacity 2) multistage
Economizer: shall not

decrease existing
€conomizer capacity
9. Water- Efficiency: min. Efficiency Efficiency Efficiency: min.*
Cooled Chiller P 2 (one of two): (two of two): P 24
=== | Economizer: 1433 Economizer: 1433
(1) + 10%"%or (1) + 15%"* and
(2) plate frame heat (2) plate-frame heat
exchanger™® exchanger™®
Economizer: shall not Economizer: shall not
decrease existing decrease existing
€conomizer capacity €conomizer capacity
10. Boiler Efficiency: min.! Efficiency: + 8% Efficiency: + 8% Efficiency: min.!
Economizer: 1433%> | Economizer: shall not Economizer: shall not Economizer: 1433%*
decrease existing decrease existing

€conomizer capacity €conomizer capacity

1. Minimum equipment efficiency shall comply with Section 1411.1 and Tables 14-1A through M.

2. System and building shall comply with Section 1433 (including both the individual unit size limits and the total building
capacity limits on units without economizer). |t is acceptable to comply using one of the exceptions to Section 1433.

3. All equipment replaced in an existing building shall have air economizer complying with Sections 1413 and 1433 unless
both the individual unit size and the total capacity of units without air economizer in the building isless than that allowed in
Exception 1 to Section 1433.

4. All separate new equipment added to an existing building shall have air economizer complying with Sections 1413 and 1433
unless both the individual unit size and the total capacity of units without air economizer in the building isless than that
alowed in Exception 1 to Section 1433.
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Equipment shall have a capacity-weighted average cooling system efficiency:

a.__ for units with a cooling capacity below 54,000 Btuh, a minimum of 10% greater than the requirementsin Tables 14-1A
and 14-1B (1.10 x valuesin Tables 14-1A and 14-1B).

b. for units with acooling capacity of 54,000 Btuh and greater, a minimum of 5% greater than the requirementsin Tables
14-1A and 14-1B (1.05 x valuesin Tables 14-1A and 14-1B.

Minimum of 50% air economizer that is ducted in afully enclosed path directly to every heat pump unit in each zone, except

that ducts may terminate within 12 inches of the intake to an HVAC unit provided that they are physically fastened so that
the outside air duct is directed into the unit intake. If thisis an increase in the amount of outside air supplied to this unit, the
outside air supply system shall be capable of providing this additional outside air and equipped with economizer control.

Have flow control valve to eliminate flow through the heat pumps that are not in operation with variable speed pumping

control complying with Section 1432.2.2 for that heat pump.

- Effective 1 July 2005, if not already installed, variable frequency drive shall be installed on the main loop pump at this
time regardless of the pump size.

- As an alternate to this requirement, have a capacity-weighted average cooling system efficiency that is 5% greater than the
reguirementsin note 5 (i.e. aminimum of 15%/10% greater than the requirementsin Tables 14-1A and 14-1B (1.15/1.10 x
valuesin Tables 14-1A and 14-1B)).

Systems installed prior to 1991 without fully utilized capacity are allowed to comply with Option B, provided that the

individual unit cooling capacity does not exceed 90,000 Btuh.

Economizer not required for systems installed with water economizer plate and frame heat exchanger complying with

10.

previous codes between 1991 and June 2004, provided that the total fan coil 1oad does not exceed the existing or added
capacity of the heat exchangers.

For water-cooled process equi pment where the manufacturers specifications require colder temperatures than available with

11.

waterside economizer, that portion of the load is exempt from the economizer requirements.

The air-cooled chiller shall have an IPLV efficiency that is a minimum of 5% greater than the IPLV requirementsin Table

12.

14-1C (1.05x IPLV valuesin Table 14-1C).
The air-cooled chiller shall:

13.

a__ havean IPLV efficiency that isaminimum of 10% greater than the IPLV requirementsin Table 14-1C (1.10 x IPLV
valuesin Table 14-1C), and

b. bemultistage with a minimum of two compressors.

The water-cooled chiller shall have an NPLV efficiency that is aminimum of 10% greater than the NPLV requirementsin

14.

Table 14-1K, Table 14-1L, or Table 14-1M (1.10 x NPLV vauesin Table 14-1K, Table 14-1L, or Table 14-1M).
The water-cooled chiller shall have an NPLV efficiency that is aminimum of 15% greater than the NPLV requirementsin

15.

Table 14-1K, Table 14-1L, or Table 14-1M (1.15 x NPLV vauesin Table 14-1K, Table 14-1L, or Table 14-1M).

Economizer cooling shall be provided by adding a plate-frame heat exchanger on the waterside with a capacity that isa

16.

minimum of 20% of the chiller capacity at standard ARI rating conditions.

The replacement boiler shall have an efficiency that is a minimum of 8% higher than the value in Table 14-1F (1.08 x value

in Table 14-1F), except for eectric boilers.
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1132.3 Lighting and Motors: Where the usein a space
changes from one use in Table 15-1 to another usein Table
15-1, the installed lighting wattage shall comply with
Section 1521 or 1531.

Other ((¥))tenant improvements, alterations or repairs
where 60 percent or more of the fixturesin a space enclosed

by walls or ceiling-height partitions ((use{as-defined-in
ol )} withi 3 ol

{whicheverissmaller})) are new shall comply with Sections
1531 and 1532. (Where this threshold istriggered, the
areas of the affected spaces may be aggregated for code
compliance calculations.)

Where less than 60 percent of the fixturesin a space
enclosed by walls or ceiling-height partitions are new, the
installed lighting wattage shall be maintained or reduced.
Where 60 percent or more of the lighting fixturesin a
suspended ceiling are new, and the existing insulation is on
the suspended ceiling, the roof/ceiling assembly shall be
insulated according to the provisions of Chapter 13, Section
1311.2.

Where new wiring is being installed to serve added
fixtures and/or fixtures are being relocated to a new circuit,
(except as noted in the following paragraph), controls shall
comply with Sections 1513.1 through 1513.5 and 1513.7.
For compliance with Section 1513.3.2 for existing
luminaires where the existing ballasts are not being
changed, the number of required incremental steps of
automatic daylighting control shall be equal to one plusthe
number of ballastsin the luminaire. In addition, office
areas less than 300 ft? enclosed by walls or ceiling-height
partitions, and all meeting and conference rooms, and all
school classrooms, shall be equipped with occupancy
sensors that comply with Section 1513.6. Where anew
lighting panel (or amoved lighting panel) with all new
raceway and conductor wiring from the panel
to the fixturesis being installed, controls shall also comply
with the other requirementsin Section 1513.6.

Where new walls or ceiling height partitions are added to
an existing space and create a new enclosed space, but the
lighting fixtures are not being changed, other than being
relocated, the new enclosed space shall have controls that
comply with Sections 1513.1 through 1513.2 and 1513.4

through 1513.7.

Those motors which are altered or replaced shall comply
with Section 1511.

66.4

1133 Change of Occupancy or Use: Changes of
occupancy or use shall comply with the following
requirements:

a. Any unconditioned space that is altered to become semi-
heated, cooled, or fully heated, or any semi-heated space
that is altered to become cooled or fully heated space shall
be required to be brought into full compliance with this
Code. For spaces constructed prior to this Code, the
installed heating output capacity shall not exceed 16 Btu/h
per square foot unless the building envelope complies with
Chapter 13. Existing warehouses and repair shops are
considered unconditioned space unless they are indicated as
conditioned space in DPD records or they were built after
1980 and they comply with the building envelope
requirements for conditioned space in effect at the time of
construction. (See the Seattle Mechanical Code for
requirements for combustion appliances.)

b. Any Group R Occupancy which is converted to other
than a Group R Occupancy shall be required to comply with
all of the provisions of Sections 1130 through 1132 of this
Code.

1134 Historic Buildings: The building official may
modify the specific requirements of this Code for historic
buildings and requirein lieu thereof aternate requirements
which will result in areasonable degree of energy
efficiency. This modification may be allowed for those
buildings which have been specifically designated as
historically significant by the state or local governing body,
or listed in The National Register of Historic Places or
which have been determined to be eligible for listing.

SECTION 1140 — ENFORCEMENT

The building officia shall have the power to render
interpretations of this Code and to adopt and enforce rules
and supplemental regulationsin order to clarify the
application of its provisions. Such interpretations, rules and
regulations shall be in conformance with the intent and
purpose of this Code. Fees may be assessed for
enforcement of this Code and shall be as set forth in the fee
schedule adopted by the jurisdiction.

1141 Plansand Specifications

1141.1 General: If required by the building official, plans
and specifications shall be submitted in support of an
application for a building permit. If required by the building
official, plans and specifications shall be stamped and
authenticated by aregistered design professional currently
licensed in the state of Washington. All plansand
specifications, together with supporting data, shall be
submitted to the building official prior to issuance of a
building permit.

1141.2 Details. The plans and specifications shall show in
sufficient detail all pertinent data and features of the
building and the equipment and systems as herein governed
including, but not limited to: design criteria; exterior
envelope component materials, U-factors of the envelope
systems, R-values of insulating materials; U-factors and
solar heat gain coefficients or shading coefficients of
glazing; area weighted U-factor calculations; efficiency,
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economizer, size and type of apparatus and equipment; fan
system horsepower; equipment and systems controls;
lighting fixture schedul e with wattages and controls
narrative; and other pertinent data to indicate compliance
with the requirements of this Code.

1141.3 Alternate M aterials and Method of
Construction: The provisions of this Code are not
intended to prevent the use of any material, method of
construction, design or insulating system not specifically
prescribed herein, provided that such construction, design
or insulating system has been approved by the building
official as meeting the intent of this Code. The building
official may approve any such aternate provided the
proposed alternate meets or exceeds the provisions of this
Code and that the material, method, design or work offered
isfor the purpose intended, at least the equivalent

of that prescribed in this Code, in quality, strength,
effectiveness, fire-resistance, durability, safety and energy
efficiency. The building official may require that sufficient
evidence of proof be submitted to substantiate any claims
that may be made regarding performance capabilities.

1141.4 Systems Analysis Appr oach for the Entire
Building: Inlieu of using Chapters 12 through 20,
compliance may be demonstrated using the systems
analysis option in Standard RS-29. When using systems
analysis, the proposed building shall provide equal or better
conservation of energy than the standard design as defined
in Standard RS-29. If required by the building official, all
energy comparison calculations submitted under the
provisions of Standard RS-29 shall be stamped and
authenticated by an engineer or architect licensed to
practice by the state of Washington.

1142 M aterialsand Equipment

1142.1 Identification: All materials and equipment shall
beidentified in order to show compliance with this Code.

1142.2 Maintenance I nformation: Maintenance
instructions shall be furnished for any equipment which
requires preventive maintenance for efficient operation.
Required regular maintenance actions shall be clearly stated
and incorporated on areadily accessible label. Such label
may be limited to identifying, by title or publication
number, the operation and maintenance manual for that
particular model and type of product.

1143 I nspections

1143.1 General: All construction or work for which a
permit is required shall be subject to inspection by the
building official and all such construction or work shall
remain accessible and exposed for inspection purposes until
approved by the building official. No work shall be done
on any part of the building or structure beyond the point
indicated in each inspection without first obtaining the
approval of the building official.

1143.2 Required Inspections. The building official, upon
notification, shall make the inspection required in this
section, in addition to or as part of those inspections
required in Section 109.3 of the International Building
Code. Inspections may be conducted by special inspection

Effective August 15, 2004

2003 Edition

pursuant to Section 1704 of the International Building
Code. Where applicable, inspections shall include at least:

1143.2.1 Envelope

a. Wall Insulation Inspection: To be made after all wall
insulation and air vapor retarder sheet or film materials are
in place, but before any wall covering is placed.

b. Glazing Inspection: To be made after glazing materials
areinstalled in the building.

c. Exterior Roofing Insulation: To be made after the
installation of the roof insulation, but before conceal ment.
d. Slab/Floor Insulation: To be made after the installation
of the dab/floor insulation, but before conceal ment.

1143.2.2 M echanical

a. Mechanical Equipment Efficiency and Economizer: To
be made after all equipment and controls required by this
Code areinstalled and prior to the concealment of such
equipment or controls.

b. Mechanical Pipe and Duct Insulation: To be made after
all pipe and duct insulation isin place, but before
concealment.

1143.2.3 Lighting and Motors

a Lighting Equipment and Controls: To be made after the
installation of all lighting equipment and controls required
by this Code, but before concealment of the lighting
equipment.

b. Motor Inspections: To be made after installation of all
equipment covered by this Code, but before conceal ment.

1143.3 Re-ingpection: The building official may require a
structure to be re-inspected. A re-inspection fee may be
assessed for each inspection or re-inspection when such
portion of work for which inspection is called is not
complete or when corrections called for are not made.

1144 Violations and Penalties ((H{-shallbeaviclation-of

Nnerson aala orporal nto-erect o

any person, firm or corporation to erect, construct, enlarge,
repair, move, improve, remove, convert, demolish, equip,
occupy, inspect or maintain any building or structurein the
City, contrary to or in violation of any of the provisions of
this Code.

It shall be aviolation of this Code for any person, firm or
corporation to knowingly aid, abet, counsel, encourage,
hire, commend, induce or otherwise procure another to
violate or fail to comply with this Code.

It shall be aviolation of this Code for any person, firm, or
corporation to use any material or to install any device,
appliance or equipment which does not comply with the
applicable standards of this Code or which has not been
approved by the building official.

1144.2 Notice of Violation: If after investigation the
building officia determines that standards or requirements
of this code have been violated, the building official may
serve anotice of violation upon the owner or other person
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responsible for the action or condition. The notice of
violation shall state the standards or requirements violated,
shall state what corrective action, if any, is necessary to
comply with the standards or requirements, and shall set a
reasonabl e time for compliance. The notice shall be served
upon the owner or other responsible person by regular first
class mail service addressed to the last known address of
such person. 1n addition, a copy of the notice may be posted
at a conspicuous place on the property. The notice of
violation shall be considered an order of the building
official. Nothing in this subsection shall be deemed to limit
or preclude any action or proceeding pursuant to Sections
102, 103 or 104 of the Seattle Building Code, and nothing
in this section shall be deemed to obligate or require the
building official to issue anotice of violation prior to the
imposition of civil or criminal penaltiesin this section.

1144.3 Civil Penalties. Any person, firm or corporation
failing to comply with the provisions of this code shall be
subject to acumulative civil penalty in an amount not to
exceed $500 per day for each violation from the date the
violation occurs or begins until complianceis achieved. In
cases where the building official has issued a notice of
violation, the violation will be deemed to begin, for
purposes of determining the number of days of violation, on
the date compliance is required by notice of violation. In
any civil action for a penalty, the City has the burden of
proving by a preponderance of the evidence that aviolation
exists or existed; the issuance of the notice of violation or
of an order following areview by the Director is not itself
evidence that aviolation exists.

1144.4 Criminal Penalty: Any personwho violates or
failsto comply with this chapter shall be quilty of agross
misdemeanor subject to the provisions of Chapters 12A.02
and 12A.04, except that absolute liability shall be imposed
for such aviolation or failure to comply and none of the
mental states described in Section 12A04.030 need be
proved. The Director may request the City Attorney
prosecute such violations criminally as an aternative to the
civil penalty provision outlined in the code. Each day any
person, firm, or corporation shall continue to violate or fail
to comply with the provisions of this chapter sand each
occurrence of aprohibited activity shall constitute a

separate offense.

1144.5 Additional Relief: The building official may seek
legal or equitable relief to enjoin any acts or practices and
abate any condition which constitutes aviolation of this
code when civil or criminal penalties are inadequate to
effect compliance. In any such action, the City hasthe
burden of proving by a preponderance of the evidence that a
violation exists or will exist; the issuance of the notice of
violation or of an order following areview by the Director
isnot itself evidence that aviolation exists or will exist.

1144.6 Notices. |t shall be unlawful for any person to
remove, mutilate, destroy or conceal any notice issued or
posted by the building official pursuant to the provisions of
this code, or any notice issued or posted by the building
official in response to anatural disaster or other emergency.

67.1

The building official may record a copy of any order or
notice with the Department of Records and Elections of
King County.

The building official may record with the Department of
Records and Elections of King County a notification that a
permit has expired without afinal inspection after
reasonabl e efforts have been made to provide afinal

inspection.
1144.7 Review by the Dir ector

1144.7.1. Any party affected by anotice of violation issued
by the Director pursuant to Section 1144.2 may obtain a
review of the notice by requesting such review in writing
within ten days after service of the notice. When the last
day of the period computed is a Saturday, Sunday, federal
or City holiday, the period shall run until 5:00 p.m. of the
next business day. Upon receipt of arequest, the Director
shall notify the person requesting the review of the date,
time, and place of the Director’ sreview. Thereview shall
not be less than ten nor more than twenty days after the
request is received, unless otherwise agreed by the person
requesting the review. Any person affected by the notice of
violation may submit any written material to the Director
on or before the date of the review.

1144.7.2. Thereview will consist of an informal review
meeting held at the Department. A representative of the
Director who is familiar with the case and the applicable
regulations will attend. The Director's representative will
consider any information presented by the persons
attending and in the Department’ s enforcement file. At or
dfter the review, the Director shall issue an order of the
Director that may:

1. Sustain the notice of violation; or

2. Withdraw the notice of violation; or

3. Continue the review to afuture date; or

4. Amend the notice of violation.

1144.7.3. The Director shall issue an Order of the Director
containing the decision within a reasonabl e time after the
conclusion of the review. The Director shall mail the order

by regular first-class mail to the person or persons named in
the notice of violation.

SECTION 1150 — CONFLICTS WITH OTHER
CODES

In case of conflicts among Codes enumerated in RCW
19.27.031 subsections (1), (2), (3) and (4) and this Code,
the first named Code shall govern. The duct insulation
requirementsin this Code or alocal jurisdiction’'s energy
code, whichever is more stringent, supersede the
regquirements in the Uniform Mechanical Code.

This Code isintended to supplement the provisions of the
Seattle Building Code, the Seattle Mechanical Code, and
the Seattle Electrical Code, and in cases of conflict between
this Code and any of those codes, the provisions of those

codes shall apply.

Additional efficiency standardsfor electrical enerqy
use may also appear in Seattle City Light service
reguirements, which should be consulted.

Effective August 15, 2004



Where, in any specific case, different sections of this
Code specify different materials, methods of construction or
other requirements, the most restrictive shall govern. Where
there is a conflict between a general requirement and a
specific requirement, the specific requirement shall be
applicable.

SECTION 1160 — SEVERABILITY & LIABILITY

1161 Severability: If any provision of this Code or its
application to any person or circumstance is held invalid,
the remainder of this Code or the application of the
provision to other persons or circumstances is not affected.

The legisative body hereby declares that it would have
passed this Code, and each section, subsection, clause or
phrase thereof, irrespective of the fact that any one or more
sections, subsections, sentences, clauses, and phrases be
declared unconstitutional.

1162 Liability: Nothing contained in this Code isintended
to be nor shall be construed to create or form the basis for
any liability on the part of ((any-city-ercounty)) the City or
its officers, employees or agents for any injury or damage
resulting from the failure of abuilding to conform to the
provisions of this Code, or by reason of or in consequence
of any inspection, notice, order, certificate, permission of
approval authorized or issued or done in connection with
the implementation or enforcement of this Code, or by
reason of any action or inaction on the part of the City
related in any manner to the enforcement of this Code or by
its officers or agents. The building officia or any employee
charged with the enforcement of this Code, acting in good
faith and without malice for the City in the discharge of
his’her duties, shall not thereby render himself/herself liable
personally and he/sheis hereby relieved from all personal
liability for any damage that may accrue to persons or
property as aresult of any act required or by reason of any
act or omission in the discharge of hisher duties.

Effective August 15, 2004
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CHAPTER 12
(RESERVED)

NOTE: For Nonresidential Definitions, see Chapter 2.
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CHAPTER 13
BUILDING ENVELOPE

1301 Scope: Conditioned buildings or portions thereof
shall be constructed to provide the required thermal
performance of the various components according to the
requirements of this chapter. Unless otherwise approved by
the building official, all spaces shall be assumed to be at
least semi-heated.
EXCEPTIONS: 1. Greenhousesisolated from any
conditioned space and not intended for occupancy.
2. Asapproved by the building official, spaces not
assumed to be at least semi-heated.
3. Unconditioned Group U occupancy accessory to
Group R occupancy.
4. Unstaffed equipment shelters or cabinets used solely
for personal wireless service facilities.
5. Parking lot attendant booths no larger than 100
sguare feet, provided that the roof insulation is R-21
minimum and the wall insulation is R-13 minimum, unless
otherwise allowed by Section 1310.

1302 Space Heat Type: For the purpose of determining
building envelope requirements, the following two
categories comprise all space heating types:

Electric Resistance: Space heating systems which use
electric resistance elements as the primary heating system
including baseboard, radiant and forced air units where
the total electric resistance heat capacity exceeds 1.0
WI/ft? of the gross conditioned floor area.
EXCEPTION: Heat pumps and terminal electric
resistance heating in variable air volume distribution
systems.

Other: All other space heating systemsincluding gas,
solid fuel, oil and propane space heating systems and
those systems listed in the exception to electric
resistance.

1303 Climate Zones: All buildings shall comply with the
requirements of the appropriate climate zone as defined
herein.

ZONE 1: Climate Zone 1 shall include all counties not
included in Climate Zone 2.

ZONE 2: Climate Zone 2 shall include: Adams,
Chelan, Douglas, Ferry, Grant, Kittitas,
Lincoln, Okanogan, Pend Oreille, Spokane,
Stevens and Whitman counties.

Effective August 15, 2004

SECTION 1310 — GENERAL REQUIREMENTS

1310 General Requirements. The building envelope shall
comply with Sections 1311 through 1314.

((3310-1 Conditioned-Spaces)) The building envelope for
al conditioned spaces (as defined in Chapter 2) shall also

comply with one of the following paths:

a  Prescriptive Building Envelope Option Sections 1320
through 1323.

b. Component Performance Building Envelope Option
Sections 1330 through 1334.
c. SystemsAnalysis. See Section 1141.4.

EXCEPTION: For semi-heated spaces heated by other
fuels only, wall insulation is not required for those walls
that separate semi-heated spaces (see definition in Section
201.1) from the exterior provided that the space is heated
solely by a heating system controlled by a thermostat with
amaximum setpoint capacity of 45 °F, mounted no lower

than the heating unit.
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FIGURE 13A
BUILDING ENVELOPE COMPLIANCE OPTIONS
g e Component Systems
,\?ﬁcntqlggr Subject Prg;rt:g::ve Perforr_nance Anal_ysis
Option Option

1310 General Requirements X X X
1311 Insulation X X X
1312 Glazing and Doors X X X
1313 Moisture Control X X X
1314 Air Leskage X X X
1320 Prescriptive Building Envelope Option X
1321 General X
1322 Opaque Envelope X
1323 Glazing X
1330 Component Performance Building

Envelope Option X
1331 General X
1332 Component U-Factors X
1333 UA Calculations X
1334 Solar Heat Gain Coefficient X
RS-29 Systems Analysis X

1311 Insulation

1311.1 Installation Requirements. All insulation
materials shall be installed according to the manufacturer's
instructions to achieve proper densities, maintain clearances
and maintain uniform R-values. To the maximum extent
possible, insulation shall extend over the full component
areato theintended R-value.

1311.2 Roof/Ceiling Insulation: Open-blown or poured
loose-fill insulation may be used in attic spaces where the
dlope of the ceiling is not more than 3/12 and thereis at
least 30 inches of clear distance from the top of the bottom
chord of the truss or ceiling joist to the underside of the
sheathing at the roof ridge. When eave vents are installed,
baffling of the vent openings shall be provided so asto
deflect the incoming air above the surface of the insulation.

Where lighting fixtures are recessed into a suspended or
exposed grid ceiling, the roof/ceiling assembly shall be
insulated in alocation other than directly on the suspended
ceiling.

EXCEPTION: TypeIC rated recessed lighting

fixtures. Where installed in wood framing, faced batt
insulation shall be face stapled.

1311.3 Wall Insulation: Exterior wall cavitiesisolated
during framing shall be fully insulated to the levels of the
surrounding walls. When installed in wood framing, faced
batt insulation shall be face stapled.

Above grade exterior insulation shall be protected.
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1311.4 Floor Insulation: Floor insulation shall beinstalled
in a permanent manner in substantial contact with the
surface being insulated. Insulation supports shall be
installed so spacing is not more than 24 inches on center.
Installed insulation shall not block the airflow through
foundation vents.

1311.5 Slab-On-Grade Floor: Slab-on-grade insulation
installed inside the foundation wall shall extend downward
from the top of the slab a minimum distance of 24 inches or
to the top of the footing, whichever isless. Insulation
installed outside the foundation shall extend downward a
minimum of 24 inches or to the frostline, whichever is
greater. Above grade insulation shall be protected.
EXCEPTION: For monolithic slabs, theinsulation
shall extend downward from the top of the dlab to the
bottom of the footing.

1311.6 Radiant Floors (on or below grade): Sab-on-
grade insulation shall extend downward from the top of the
slab aminimum distance of 36 inches or downward to the
top of the footing and horizontal for an aggregate of not less
than 36 inches.

((H-required by the building-official- where soil-conditions
warrant-such-insdlation;t)) The entire area of aradiant floor

shall be thermally isolated from the soil. Where a soil gas
control system is provided below the radiant floor, which
resultsin increased convective flow below the radiant floor,
the radiant floor shall be thermally isolated from the sub-
floor gravel layer.

Effective August 15, 2004



1312 Glazing and Door s

1312.1 Standard Procedurefor Deter mination of
Glazing and Door U-Factors: U-factors for glazing and
doors shall be determined, certified and labeled in
accordance with Standard RS-31 by a certified independent
agency licensed by the National Fenestration Rating
Council (NFRC). Compliance shall be based on the
Residential or the Nonresidential Model Size. Product
samples used for U-factor determinations shall be
production line units or representative of units as purchased
by the consumer or contractor. Unlabeled glazing and doors
shall be assigned the default U-factor in Table 10-6.

1312.2 Solar Heat Gain Coefficient and ((Shading
Coefficient))Visible Transmittance: Solar Heat Gain
Coefficient (SHGC)_and Visible Transmittance (VT), shall
be determined, certified and labeled inaccordance with the
National Fenestration Rating Council (NFRC) Standard by
a certified, independent agency, licensed by the NFRC.

EXCEPTIONS: 1. Shading coefficients (SC) or solar
heat gain coefficient for the center of glass shall bean
acceptable aternate for compliance with solar heat gain
coefficient requirements. Shading coefficients or solar
heat gain coefficient for the center of glass for glazing
shall be taken from Chapter 30 of Standard RS-1 or from
the manufacturer's ((test)) data using a spectral datafile
determined in accordance with NFRC 300.

2. For the purposes of 1323, Exception 1, visible
transmittance for the center of the glazing assembly shall
be taken from Chapter 30 of Standard RS-1 or from the
manufacturer's data using a spectra datafile determined in
accordance with NFRC 300.

Note that using the exception for the SHGC for the
center-of-glass does not give the full credit for the overall
product (including the frame) that the NFRC-certified
SHGC does. Though the SHGC for the frame is not zero
(the ASHRAE Handbook of Fundamentals indicates that
the SHGC can range from 0.11-0.14 for metal frames and
from 0.02 to 0.07 for wood/vinyl/ fiberglass frames), the
SHGC for the frame is invariably lower than that for the
glass. Consequently, an NFRC-certified SHGC will
generaly be lower.

Conversely, the VT for the center-of-glass overstates the
VT for the overall product (including the frame). The VT
for the frame is zero. Consequently, an NFRC-certified
VT will always be lower. For this reason, Exception 2 to
Section 1312.2 is only applicable to Exception 1 in Section
1323. It isnot applicable to other sections.

Effective August 15, 2004
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1313 Moisture Control

1313.1 Vapor Retarders: Vapor retarders shall be
installed on the warm side (in winter) of insulation as
required by this section.

EXCEPTION: Vapor retarder installed with not more
than 1/3 of the nominal R-value between it and the
conditioned space.

1313.2 Roof/Ceiling Assemblies: Roof/ceiling assemblies
where the ventil ation space above the insulation isless than
an average of 12 inches shall be provided with a vapor
retarder. (For enclosed attics and enclosed rafter spaces,
see Section 1203.2 of the International Building Code.)
Roof/ceiling assemblies without a vented airspace, allowed
only where neither the roof deck nor the roof structure are
made of wood, shall provide a continuous vapor retarder
with taped seams.

EXCEPTION: Vapor retarders need not be provided

where al of theinsulation is installed between the roof
membrane and the structural roof deck.

1313.3 Walls: Walls separating conditioned space from
unconditioned space shall be provided with a vapor
retarder.

1313.4 Floors: Floors separating conditioned space from
unconditioned space shall be provided with a vapor
retarder.

1313.5 Crawlspaces: A ground cover of six mil (0.006
inch thick) black polyethylene or approved equal shall be
laid over the ground within crawlspaces. The ground cover
shall be overlapped 12 inches minimum at the joints and
shall extend to the foundation wall.

EXCEPTION: The ground cover may be omitted in

crawl spacesif the crawlspace has a concrete dab floor
with a minimum thickness of 3-1/2 inches.

1314 Air Leakage

1314.1 Building Envelope: The requirements of this
section shall apply to building elements separating
conditioned from unconditioned spaces. Exterior joints
around windows and door frames, openings between walls
and foundation, between walls and roof and wall panels;
openings at penetrations of utility services through walls,
floors and roofs; and all other openingsin the building
envelope shall be sealed, caulked, gasketed or
weatherstripped to limit air leakage.

1314.2 Glazing and Doors: Doors and operable glazing
separating conditioned from unconditioned space shall be
weatherstripped. Fixed windows shall be tight fitting with
glass retained by stops with sealant or caulking all around.
EXCEPTION: Openings that are required to befire
resistant.

1314.3 Building Assemblies Used as Ducts or Plenums:
Building assemblies used as ducts or plenums shall be
sealed, caulked and gasketed to limit air leakage.
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SECTION 1320 — PRESCRIPTIVE BUILDING
ENVELOPE OPTION

1321 General: This section establishes building envelope
design criteriain terms of prescribed requirements for
building construction.

1322 Opaque Envelope: Roof/ceilings, opague exterior
walls, opaque doors, floors over unconditioned space,
below-grade walls, dab-on-grade floors and radiant floors
enclosing conditioned spaces shall be insulated according to
Section 1311 and Tables 13-1 or 13-2. Compliance with
nominal R-values shall be demonstrated for the thermal
resistance of the added insulation in framing cavities and/or
insulated sheathing only. Nomina R-values shall not
include the thermal transmittance of other building
materialsor air films.

For metal frame assemblies used in spaces with electric
resistance space heat, compliance shall be demonstrated
with the component U-factor for the overall assembly based
on the assemblies in Chapter 10.

Area-weighted averaging of the R-value is not allowed.
When showing compliance with R-values, the minimum
insulation R-value for all areas of the component shall
comply with Table 13-1. When calculating compliance
using U-factors, area-weighted averaging is allowed.
Whereinsulation is tapered (e.g. roofs), separate assembly
U-factors shall be calculated for each four-foot section of
tapered insulation.

EXCEPTIONS: 1. Opaque smoke vents are not

required to meet insulation requirements.

2. For prescriptive compliance only,

a_for glazing areas that are 30% and |ess of the gross
wall area, the insulation of the perimeter edge of an
above grade floor slab which penetrates the exterior
wall may be reduced to R-5 provided that the glazing
U-factor is reduced by U-0.05 below that required in
Tables 13-1 and 13-2.

b. for glazing areas that exceed 30% of the gross wall
area, the perimeter edge of an above grade floor lab
which penetrates the exterior wall may be |eft
uninsulated provided that the glazing U-factor is
reduced by U-0.10 below that required in Tables 13-1

3. For roofs with continuous rigid insulation on the top

of the roof, the insulation R-value may be averaged for
compliance with minimum prescriptive R-values only,
rovided that both:
a._the minimum insulation is no less than R-5 (but not
including area within 6 inches of each roof drain),
and
b. the area-weighted average insulation is R-46 (in lieu
of R-30) for eectric resistance space heat and R-27
(in lieu of R-21) for other fuels.

71.1

1323 Glazing: Glazing shall comply with Section 1312
and Tables13-1 or 13-2. All glazing shall be, at a
minimum, double glazing. 1n addition, al glazing
assemblies shall have at |east one low-emissivity coating
unless the glazing assembly has an overall U-factor that
complies with the valuesin Table 13-1.

EXCEPTIONS: 1. Vertical glazing located on the
display side of the street level story of aretail occupancy
or where there is a street level transparency requirement in
the Seattle L and Use Code provided the glazing:

a (i) isdouble-glazed with a minimum 1/2inch
airspace and with a low-e coating having a
maximum emittance of e-0.40 in any type of
frameor,

(i) has an area weighted U-factor of 0.60 or less.

(U-factor calculations shall use overal assembly
U-factors. When this exception is used, there are
no SHGC requirements), and

b. hasavisible transmittance of (i) 0.60 or greater for
the center of the glazing assembly in any type of
frame or (ii) has an areaweighted visible
transmittance for the overall assembly including the
frame of 0.52 or greater for fixed glazing and 0.44 or
greater for operable glazing. Visible transmittance
shall be determined in accordance with Section
1312.2, and

((b:))c. does not exceed 75 % of the gross exterior wall
area of the display side of the street level story.
However, if the display side of the street level story
exceeds 20 feet in height, then this exception may
only be used for the first 20 feet of that story.

When this exception is utilized, separate calculations
shall be performed for these sections of the building
envelope and these values shall not be averaged with any
others for compliance purposes. The 75% area may be
exceeded on the street level, if the additional glass areais
provided from alowances from other areas of the building.

2. Single glazing for ornamental, security or
architectural purposes shall be included in the percentage
of the total glazing area, U-factor calculation and SHGC as
alowed in the Tables 13-1 or 13-2. The maximum area
alowed for the total of al single glazing is 1% of the gross
exterior wall area

1323.1 Area: The percentage of total glazing (vertical and
overhead) arearelative to the gross exterior wall area shall

not be greater than the appropriate value from Tables 13-1

or 13-2 for the vertical glazing U-factor, overhead glazing

U-factor and solar heat gain coefficient selected.

1323.2 U-Factor: The area-weighted average U-factor of
vertical glazing shall not be greater than that specified in
Tables 13-1 or 13-2 for the appropriate area and solar heat
gain coefficient. The area-weighted average U-factor of
overhead glazing shall not be greater than that specified in
Tables 13-1 or 13-2 for the appropriate area and solar heat
gain coefficient. U-factors for glazing shall be determined
in accordance with Section 1312.

Effective August 15, 2004



1323.3 Solar Heat Gain Coefficient: The area-weighted
average solar heat gain coefficient of al glazing shall not be
greater than that specified in Tables 13-1 or 13-2 for the

appropriate area and U-factor.

EXCEPTIONS: 1. Glazing separating conditioned

space from semi-heated space or unconditioned space.

2. Vertica glazing which is oriented within 45 degrees

of north shall be allowed to have a maximum solar heat

2003 Edition

gain coefficient SHGC-0.10 above that required in Table
13-1.

3. For demonstrating compliance for vertical glazing
only, the SHGC in the proposed building shall be allowed
to be reduced by using the multipliersin the table below
for each glazing product shaded by permanent projections
that will last as long as the building itsalf.

Projection Factor SHGC Multiplier SHGC Multiplier
(All Orientations (North-Oriented)
except North-oriented)
<0.10-0.20 0.91 0.95
<0.20-0.30 0.82 0.91
<0.30-0.40 0.74 0.87
<0.40- 0.50 0.67 0.84
<0.50-0.60 0.61 0.81
<0.60-0.70 0.56 0.78
<0.70-0.80 0.51 0.76
<0.80-0.90 0.47 0.75
<0.90-1.00 0.44 0.73

Projection factor (PF) is the ratio of the horizontal depth of the external shading projection (A) divided by the sum of

the height of the fenestration and the distance from the top of the fenestration to the bottom of the farthest point of the

external shading projection (B), in consistent units. (See Exhibit 1323.3.)

Effective August 15, 2004

A
<>
PF=A/B
Exhibit 1323.3
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SECTION 1330 — COMPONENT PERFORMANCE
BUILDING ENVELOPE OPTION

1331 General: Buildings or structures whose design heat
lossrate (UAp) and solar heat gain coefficient rate

(SHGC * Ap) arelessthan or equal to the target heat loss
rate (UA¢t) and solar heat gain coefficient rate (SHGC * Ay)
shall be considered in compliance with this section. The
stated U-factor, F-factor or allowable area of any
component assembly, listed in Tables 13-1 or 13-2, such as
roof/ceiling, opagque wall, opagque door, glazing, floor over
conditioned space, slab-on-grade floor, radiant floor or
opaque floor may be increased and the U-factor or F-factor
for other components decreased, provided that the total heat
gain or loss for the entire building envel ope does not exceed
the total resulting from compliance to the U-factors,
F-factors or allowable areas specified in this section.

EXCEPTION: ((Fer-buildingsorstructuresutitizing
DA t-tvpe-(ncluding - BuUMmp Ad\LA

P

comnliancanath for tha aross onaauewall _onaaua door
compHance-pahHotRe-gross-6f Wah—-opaguHe-coor

3-1of Standard-RS-29.))

1 Compliance is also alowed to be shown using RS-
32

2. The prescriptive approach in Section 1323 may be

used for that portion of the building envelope that
complies with Exception 1 to Section 1323.
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1332 Component U-Factors: The U-factors for typical
construction assemblies areincluded in Chapter 10. These
values shall be used for all calculations. Where proposed
construction assemblies are not represented in Chapter 10,
values shall be calculated in accordance with Chapters 23
through 30 in Standard RS-1 listed in Chapter 7, using the
framing factors listed in Chapter 10. For envelope
assemblies containing metal framing, the U-factor shall be
determined by one of the following methods:

1. Results of laboratory measurements according to
acceptable methods of test.

2. Standard RS-1, listed in Chapter 7, where the metal
framing is bonded on one or both sidesto ametal skin or
covering.

3. The zone method as providedin Chapter 25 of Standard
RS-1, listed in Chapter 7.

4. Effective framing/cavity R-values as provided in Table
10-5A.

When return air ceiling plenums are employed, the
roof/ceiling assembly shall:

a. For thermal transmittance purposes, not include the
ceiling proper nor the plenum space as part of the assembly;
and

b. For gross area purposes, be based upon the interior face
of the upper plenum surface.

Effective August 15, 2004



1333 UA Calculations: Thetarget UAt and the proposed
UAp shall be calculated using Equations 13-1 and 13-2 and
the corresponding areas and U-factors from Table 13-1 or
13-2. For the target UA¢ calculation, the overhead glazing
shall be located in roof/ceiling area and the remainder of the
glazing allowed per Table 13-1 or 13-2 shall belocated in
thewall area. Whereinsulation is tapered, separate
assembly U-factors shall be calculated in accordance with
Section 1322

1334 Solar Heat Gain Coefficient Rate Calculations:
Solar heat gain coefficient shall comply with Section
1323.3. Thetarget SHGCAt and the proposed SHGCAp
shall be calculated using Equation 13-3 and 13-4 and the
corresponding areas and SHGCs from Table 13-1 or 13-2.

Effective August 15, 2004
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EQUATION 13-1
Target UAt

UAt = UratArat + UogratAograt + UortAort + UogortAogort + UwtAwt + UvgtAvgt + UdtAdt + UftAft + FstPst +

UA¢

Where:
Uat =

Uograt

Uort

Uogort =

Uwt =

Uvg‘[ =

Udt =
Ut =
Fst =
Ubgwt =
Adt =
At =

Pst =

Abgwt

and;

UbgwtAbgwt

The target combined specific heat transfer of the gross roof/ceiling assembly, exterior wall and floor area.

The thermal transmittance value for roofs over atticsfound in Table 13-1 or 13-2.

The thermal transmittance for overhead glazing found in Table 13-1 or 13-2 which corresponds to the proposed total
glazing area as a percent of gross exterior wall area.

The thermal transmittance value for other roofs found in Table 13-1 or 13-2.

The thermal transmittance for overhead glazing found in Table 13-1 or 13-2 which corresponds to the proposed total
glazing area as a percent of gross exterior wall area.

The thermal transmittance value for opagque wallsfound in Table 13-1 or 13-2.

Thethermal transmittance value for vertical glazing found in Table 13-1 or 13-2 which corresponds to the proposed
total glazing area as a percent of gross exterior wall area.

The thermal transmittance value for opague doors found in Table 13-1 or 13-2.

The thermal transmittance value for floors over unconditioned space found in Table 13-1 or 13-2.
The F-factor for slab-on-grade and radiant slab floorsfound in Table 13-1 or 13-2.

The thermal transmittance value for opagque wallsfound in Table 13-1 or 13-2.

The proposed opague door area, A,

The proposed floor over unconditioned space area, Af.

The proposed lineal feet of slab-on-grade and radiant slab floor perimeter, Ps,

The proposed below grade wall area, Apgw.

if the total amount of glazing area as a percent of gross exterior wall area does not exceed the maximum alowed in Table 13-1 or 13-2:

Arat = The proposed roof over attic area, Ara.
Aograt = The proposed overhead glazing areain roofs over attics, Aogra:
Aort = The proposed other roof area, Agr.

Aogort = The proposed overhead glazing areain other roofs, Aogor.

Awt
Avgt

or;
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= The proposed opagque above grade wall area, Ay.

= The proposed vertical glazing area, Ayg.

Effective July 1, 2004



EQUATION 13-3
Target SHGCAt

SHGCAt = SHGCt (Aograt *+ Aogort *+ Avgt)
Where:

SHGCA; = Thetarget combined specific heat gain of the target glazing area.

2003 Edition

SHGC; = Thesolar heat gain coefficient for glazing found in Table 13-1 or 13-2 which corresponds to the proposed total

glazing area as a percent of gross exterior wall area, and

Aograt » Aogort , ad Aygt are defined under Equation 13-1.

EQUATION 13-4
Proposed SHGCAp

SHGCAp = SHGCongg + SHGCVgAVg
Where:

SHGCAt = The combined proposed specific heat gain of the proposed glazing area.

SHGCpg = The solar heat gain coefficient of the overhead glazing.
Aog = The overhead glazing area.

SHGCyg = The solar heat gain coefficient of the vertical glazing.

Avg = The vertical glazing area.

Effective July 1, 2004
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TABLE 13-1

BUILDING ENVELOPE REQUIREMENTS FOR CLIMATE ZONE 1

Minimum Insulation R-Values or Maximum Component U-Factors for Zone 1

Building Components

Components
Space Heat Type [mRotr ™ TAT Other Opaque Walls~* Opaque | Floor Over | Slab-On-
Over | Roofs? Doors | Uncond Grade®
Attic3 Space
1. Electric R-38 or R-30 or R-19 or U=0.60 |R-30o0r R-10 or
resistance heat** |U=0.031 |U=0.034 |U=0.062 U=0.029 F=0.54
2. All others R-30 or R-21 or (RI1erU=014)) U=0.60 |R-19o0r R-10 or
including heat U=0.036 |U=0.050 |(a) Metal framing: U=0.056 F=0.54
pumps and VAV R-13 cavity insul. + R-3.8 continuous insul.
or U-0.084;
(b) Wood framing & framing other than metal:
R-19 or U-0.062

** Compliance with nominal prescriptive R-valu&s-requireswo?)d framing

Maximum Glazing Areas and U-Factors and
Maximum Glazing Solar Heat Gain Coefficients for Zone 1

Glazing
Space Heat Type Maximum Glazing Area as % of Wall
0% to 20% >20% to 30% >30% to 45%
Maximum Max. Maximum Max. Maximum Max.
U-Factor SHGCcA U-Factor SHGCcA U-Factor SHGCcA
VG | oG VG | oG VG | oG
1. Electric resistance heat’ 040 | 048 0.40 040 | 048 0.30 PRESCRIPTIVE
Prescriptive only, PATH
not for Target UA or NOT ALLOWED
annual energy analysis
2. All othersincluding 055 | 066 | 040 | 055 | 066 | 040 | 045 | 054 | 040
heat pumps and VAV®
Maximum-Glazing 0% to-15% >15% to-20% >20% to-30% >30% to-40%
Areaas % of Wall~
U-Factor SHGC* U-Factor SHGGC* U-Factor SHGC* U-Factor SHGC*
VG | 66 VG | 66 VG | 66 VG | 66
heat-pumps-and- VAV
Footnotes

1. Below Grade Walls:

When complying by the prescriptive approach, Section 1322:
a) walsinsulated on the interior shall use opaque wall values,

b) wallsinsulated on the exterior shall use a minimum of R-10 insulation,

c) wallsshal beinsulated for the first 10 feet below grade. (There shall be no credit for insulating those portions of below grade walls and
footings that are more than 10 feet below grade, and those portions below 10 feel shall not be included in the gross exterior wall area((;

may-beleft uninsulated)).)

When complying by the component performance approach, Section 1331:

a) wallsinsulated on the interior shall use the opaque wall values when determining Uygwt
b) wallsinsulated on the exterior shall use atarget U-factor of U=0.070 for Upgut ,
c) the calculations shall include the first 10 feet of walls below grade. (Those portions of below grade walls and footings that are more

than 10 feet below grade((-and)) shall not be included in the gross exterior wall area((;-heed)) and shall not be included when

determining Apgwt and Apg.)
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2. Concrete Masonry Walls: If the areaweighted heat capacity of the total opaque above grade wall is a minimum of 9.0 Btu/ff? - °F, then
the U-factor may be increased to ((6-19))

@) 0.11 for interior insulation
i) minimum R-11 insulation between wood studs; or
ii) minimum R-19 insulation between metal studs; or
iii) minimum R-10 insulation held in place solely by 1 inch metal clips at 24 inches on center vertically and 16 inches on center

horizontally; and ((6-25))
b) 0.12 for integral and exterior insulation for insulation position as defined in Chapter 2.

i) minimum additional R-7 continuous insulation uninterrupted by framing.
Individual walls with heat capacities less than 9.0 Btu/ft? - °F and below grade walls shall meet opaque wall requirements listed above.
Glazing shall comply with the ((feHewing:)) glazing requirements listed above.

Maximum-Glazing | o0te10% | 100150 |  >1506t0200 |  >20%to 250
Area-as%of Wall

VG | oG VG | oG VG | oG VG | oG
I Electricresistancehest | 940 | 080 | 10 | 040 | 080 | 10 | 040 | 08 | 10 | NOFALLOWED
heat-pumps-and- VAV

3. ((Reserved:)) Roof Types: A roof over attic is where the roof structure has at least 30 inches clear distance from the top of the bottom
chord of atruss or ceiling joist to the underside of the sheathing at the roof ridge, and the ceiling is attached to the ceiling joist or the bottom
of the truss or ceiling joist. Anything elseis considered al other roofs.

4. SHGC (Solar Heat Gain Coefficient per Section 1312.2): May substitute Maximum Shading Coefficient (SC) for SHGC (See Chapter 2
for definition of Shading Coefficient).

5. Radiant Floors: Where insulation is required under the entire dab, radiant floors shall use a minimum of R-10 insulation or F=0.55
maximum. Where insulation is not required under the entire slab, radiant floors shall use R-10 perimeter insulation according to Section
1311.6 or F=0.78 maximum.

6. Prescriptive Alternate (not applicable to Target UA or annual energy analysis): For the prescriptive building envelope option only, for
other than electric resistance heat only, glazing may comply with the following:

Maximum Glazing Area as % of Wall: Maximum U-Factor Max.
VG oG SHGC?
>45% to 50% 0.40 0.48 0.35

7. Prescriptive Alternate for Electric Resistance Space Heat (not applicable to Target UA or annua energy analysis): For glazed wall
systems, assemblies with al of the following features are deemed to satisfy the vertical glazing U-factor requirement of U-0.40 and the
overhead glazing U-factor or U-0.48:
a._Double glazing with a minimum 1/2 inch gap width, having a low-emissivity coating with e=0.10 maximum, with 90% minimum argon

gasfill, and a nonaluminum spacer (as defined in footnote 1 to Table 10-6B), and
b. Framethat istherma break aluminum (as defined in footnote 7 to Table 10-6A), wood, aluminum clad wood, vinyl, aluminum clad
vinyl, or reinforced vinyl.
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CHAPTER 14
BUILDING MECHANICAL SYSTEMS

1401 Scope: This section covers the determination of SECTION 1410 — GENERAL REQUIREMENTS:

requirements, system and component performance, control

requirements and duct construction.

The building mechanical system shall comply with
Sections 1411 through 1416, Sections 1440 through 1443,

1402 M echanical Ventilation: The minimum Sections 1450 through 1454, and with one of the following
requi rements for venti I at| on shall comply W|th the paths:
(W :

a. Simple Systems (Packed Unitary Equipment),

Gede{—\A/—AG%i——lS))) Seattle M eChanlcal COde Sections 1420 through 1424

b. Complex Systems, Sections 1430 through 1439
c. Systems Analysis. See Section 1141.4

FIGURE 14A
MECHANICAL SYSTEMS COMPLIANCE PATH
Section Subject Simple Complex Systems
Number Systems Path | Systems Path | Analysis Option

1410 General Requirements X X X
1411 HVAC Equipment Performance Requirements X X X
1412 Controls X X X
1413 Air Economizers X X X
1414 Ducting Systems X X X
1415 Piping Systems X X X
1416 Completion Requirements X X X
1420 Simple Systems (Packaged Unitary Equipment) X
1421 System Type X
1422 Controls X
1423 Economizers X
1424 Separate Air Distribution Systems X
1430 Complex Systems X
1431 System Type X
1432 Controls X
1433 Economizers X
1434 Separate Air Distribution Systems X
1435 Simultaneous Heating and Cooling X
1436 Heat Recovery X
1437 Electric Motor Efficiency X
1438 Variable Flow Systems X
1439 Exhaust Hoods X
RS-29 | Systems Analysis X
1440 Service Water Heating X X X
1441 Water Heater Installation X X X
1442 Shut Off Controls X X X
1443 Pipe Insulation X X X
1450 Heated Pools X X X
1451 General X X X
1452 Pool Water Heaters X X X
1453 Controls X X X
1454 Pool Covers X X X

Effective August 15, 2004
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1411 HVAC Equipment Perfor mance Requirements

1411.1 General: Equipment shall have aminimum
performance at the specified rating conditions not less than
the values shown in Tables 14-1A through 14-1G. If a
nationally recognized certification program exists for a
product covered in Tables 14-1A through 14-1G, and it
includes provisions for verification and challenge of
equipment efficiency ratings, then the product shall be
listed in the certification program.

EXCEPTION: Water-cooled water-chilling
packages that are not designed for operation at ARI
Standard 550/590 test conditions (and thus cannot be
tested to meet the requirements of Table 14-1C) of
44°F leaving chilled water temperature and 85°F
entering condenser water temperature shall have a
minimum NPLV rating as shown in Tables 14-1K,
L,and M. The table values are only applicable over
the following full load design ranges.

Leaving Chiller Water Temp.: 40 to 48°F

Entering Condenser Water Temp.: 75 to 85°F

Condensing Water Temp. Rise: 5to 15°F

Chillers designed to operate outside of these ranges
are not covered by this Code. Non-standard Part
Load Vaue (NPLV) is defined as single number
part-load efficiency figure of merit for chillers
references to conditions other than IPLV conditions.
Design condenser water flow rate shall not be less

than 2.5 gpm/ton.

Gas-fired and oil-fired forced air furnaces with input
ratings3 225,000 Btu/h (65 kW) shall also have an
intermittent ignition or interrupted device (11D), and have
either mechanical draft (including power venting) or aflue
damper. A vent damper is an acceptable alternative to a
flue damper for furnaces where combustion air is drawn
from the conditioned space. All furnaces with input ratings
3 225,000 Btu/h (65 kW), including electric furnaces, that
are not located within the conditioned space shall have
jacket losses not exceeding 0.75% of the input rating.

Electric furnaces over 15kW shall have a minimum of
two stages of control for heating.

Cooling towers serving chilled water systems with airside
economizer complying with Section 1433 without using the
exceptions shall be selected to be able to maintain areturn
condenser water temperature to the tower of 86°F or less at
peak design conditions.

Cooling towers serving chilled water systems with
waterside economizer shall also comply with Section 1433,

Exception 2.

Hydronic heat pump and other cooling and refrigeration
equipment (e.q. icemakers, walk-in coolers) shall not use
domestic water only one time before dumping it to waste
(no single pass water cooling systems without heat recovery
are alowed). The only exceptions are: medical and dental
equipment; equipment using less than 1 gpm; replacement
of existing icemakers; or use of single pass cooling during
power outages and other emergencies.
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1411.2 Rating Conditions: Cooling equipment shall be
rated at ARI test conditions and procedures when available.
Where no applicable procedures exist, data shall be
furnished by the equipment manufacturer.

If equipment israted in accordance with an ARI
Standard, it shall be rated at Standard (not “design”)
ARI Rating Conditions.

1411.3 Combination Space and Service Water Heating:
For combination space and service water heaters with a
principal function of providing space heat, the Combined
Annual Efficiency (CAE) may be calculated by using
ASHRAE Standard 124-1991. Storage water heaters used
in combination space heat and water heat applications shall
have either an Energy Factor (EF) or aCombined Annual
Efficiency (CAE) of not lessthan the following:

Energy Factor| Combined Annual

(EF) Efficiency (CAE)
< 50 gallon storage 0.58 0.71
50 to 70 gallon storage 0.57 0.71
> 70 gallon storage 0.55 0.70

1411.4 Packaged and Split System Electric Heating and
Cooling Equipment: Packaged and split system electric
equipment providing both heating and cooling with atotal
cooling capacity greater than 20,000 Btu/h shall be a heat
pump.
EXCEPTION: Unstaffed equipment shelters or
cabinets used solely for personal wireless service facilities.

1411.5 Heating Systemsin Unenclosed Spaces. Where
heating is provided to unenclosed spaces, only radiant
heating systems shall be used unless otherwise approved by
the building official. An unenclosed space is one that is not
substantially surrounded by solid surfaces such aswalls,
floors, roofs, and openable devices such as doors and
operable windows. Warehouses and repair garages are
considered enclosed spaces.
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1412 Controls

1412.1 Temperature Controls. Each system shall be
provided with at |east one temperature control device. Each
zone shall be controlled by individual thermostatic controls
responding to temperature within the zone. At aminimum,
each floor of abuilding shall be considered as a separate
zone.

1412.2 Deadband Controls: When used to control both
comfort heating and cooling, zone thermostatic controls
shall be capable of adeadband of at least 5°F within which
the supply of heating and cooling energy to the zone is shut
off or reduced to a minimum.
EXCEPTIONS: 1. Specia occupancy, specia usage
or code requirements where deadband controls are not
appropriate.

2) fR;eserved.)
3. Thermostats that require manual changeover between
heating and cooling modes.

1412.3 Humidity Controls: If asystemis equipped with a
means for adding moisture, a humidistat shall be provided.

1412.4 Setback and Shut-Off: HVAC systems shall be
equipped with automatic control s capable of accomplishing
areduction of energy use through control setback or
equipment shutdown during periods of non-use or alternate
use of the spaces served by the system. The automatic
controls shall

a have aminimum seven-day clock and be capable of
being set for seven different day types per week,

b. be capable of retaining programming and time setting
during loss of power for aperiod of at |east ten hours, and

c._include an accessible manual override, or equivalent
function (e.g. telephone interface), that allows temporary
operation of the system for up to two hours.

EXCEPTIONS: 1. Systems serving areas which
require continuous operation at the same temperature
setpoint.

2. Equipment with full load demands of 2 kW (6,826
Btu/h) or less may be controlled by readily accessible
manual off-hour controls.

3. Systems controlled by an occupant sensor thet is
capable of shutting the system off when no occupant is
sensed for a period of up to 30 minutes.

4. Systems controlled solely by a manually-operated
timer capable of operating the system for no more than two
hours.

Effective August 15, 2004
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1412.4.1 Dampers. Outside air intakes, exhaust outlets
and relief outlets serving conditioned spaces shall be
equipped with motorized dampers which close
automatically when the system is off or upon power failure.
Stair shaft and elevator shaft smoke relief openings shall be
equipped with normally open (fails open upon loss of
power) dampers. These dampers shall remain closed until
activated by the fire alarm system or other approved smoke
detection system.

EXCEPTIONS: 1. Systems serving areas which
require continuous operation.

2. Combustion air intakes.

3. Gravity (non-motorized) dampers are acceptable in
buildings less than 3 stories in height.

4. Gravity (non-motorized) dampers are acceptable in
exhaust and relief outletsin thefirst story and levels below
the first story of buildings three or more storiesin height.

5. Type 1 Grease hoods exhaust

Dampersinstalled to comply with this section, including
dampersintegral to HVAC equipment, shall have a
maximum |leakage rate when tested in accordance with
AMCA Standard 500 of:

a  Motorized dampers: 10 cfm/ft? of damper areaat
1.0 inchw.g.

b. Non-motorized dampers: 20 cfm/ft? of damper areaat
1.0 inch w.g., except that for non-motorized dampers
smaller than 24 inchesin either dimension: 40 cfmy/ft?
of damper areaa 1.0 inch w.g.

Dampers used as a component of packaged HVAC
equipment shall comply with the damper |eakage
requirements, unlessit isthe lowest leakage available asa
factory option. Drawings shall indicate compliance with
this section.

1412.4.2 Optimum Start Controls: Heating and cooling
systems with design supply air capacities exceeding 10,000
cfm shall have optimum start controls. Optimum start
controls shall be designed to automatically adjust the start
time of an HVAC system each day to bring the spaceto
desired occupied temperature levelsimmediately before
scheduled occupancy. The control algorithm shall, asa
minimum, be a function of the difference between space
temperature and occupied setpoint and the amount of time
prior to scheduled occupancy.

1412.5 Heat Pump Controls: Unitary air cooled heat
pumps shall include microprocessor controls that minimize
supplemental heat usage during start-up, set-up, and defrost
conditions. These controls shall anticipate need for heat
and use compression heating as the first stage of heat.
Controls shall indicate when supplemental heating is being
used through visual means (e.g., LED indicators).
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1412.6 Combustion Heating Equipment Controls:
Combustion heating equipment with a capacity over
225,000 Btu/h shall have modulat((irg))ed or staged
combustion control. Boilers shall have proportionately-
modulated or staged combustion control to control both the
fuel and the air.
EXCEPTIONS: 1. Boilersunder 1,000,000 Btu/h
input capacity.
2. Radiant heaters.
3. Systems with multiple boilers which are
sequentially-staged.

Boilers shall comply with the reset requirementsin
Section 1432.2.

1412.7 Balancing: Each air supply outlet or air or water
terminal device shall have a means for balancing, including
but not limited to, dampers, temperature and pressure test
connections and balancing valves.

1412.8 Enclosed Parking Garage Ventilation. Garage
ventilation fan systems with atotal design capacity greater
than 30,000 cfm shall include the equipment specified in (a)
and (b) below. Smaller systems shall include the equipment
specified in either (a) or (b).

(a) An automatic control that is capable of staging fans or
modulating fan speed as required to maintain carbon
monoxide (CO) concentration below alevel of 50 ppm
as stated in ASHRAE Standard 62. This provision
only appliesto garages used predominantly by gasoline

powered vehicles.

(b) An automatic control that is capable of shutting off fans
or reducing fan speed during periods when the garage
isnot in use. The system shall be equipped with at
least one of the following:

(i) An automatic timeclock that can start and stop the
system under different schedules for seven
different day-types per week, is capable of
retaining programming and time setting during
loss of power for aperiod of at least 10 hours, and
includes an accessible manual override that allows
temporary operation of the system for up to 2
hours.

(ii) An occupant sensor.

See the Seattle Building Code for sizing requirements for
parking garage ventilation. See the Seattle Mechanical
Code, Section 404.1 for other requirements for parking
garage ventilation.

1412.9 Ventilation Controlsfor High-Occupancy Areas
(Demand Ventilation Controls). The following systems
shall incorporate means to automatically reduce outside air
intake below design rates when spaces are unoccupied or
partially occupied (demand ventilation controls):

a__ Single-zone systems where all of the following criteria
are met:

(1) anair economizer isinstalled to comply with
Sections 1413 and either 1423 or 1433, and

83.1

(2) design outside airflow is greater than 1,200 cfm,
and

(3) _design occupancy of the spaces served by the
system is greater than 40 people per 1,000 ft° of
floor area.

b. All other single-zone where both of the following
criteriaare met:

(1) design outside airflow is greater than 3,000 cfm,
and

(2) design occupancy of the spaces served by the
system is greater than 40 people per 1,000 ft° of
floor area.

c. __Multiple-zone where both of the following criteriaare
met:
(1) design outside airflow is greater than 3,000 cfm,
and

(2) design occupancy averaged over all of the spaces
served by the system is greater than 100 people per
1,000 ft? of floor area.

The demand ventilation control system shall have CO,
sensors installed in each room where the design occupancy
is greater than 40 people per 1,000 ft* of floor areafor
single-zone systems and where the design occupancy is
greater than 100 people per 1,000 ft? of floor areafor
multiple-zone systems. The CO, sensors shall be located
between one foot and six feet above the floor. Ventilation
controls shall be in compliance with ASHRAE Standard 62
and the Seattle Mechanical Code.

Demand ventilation controls shall maintain CO,
concentrations less than or equal to 600 ppm plus the
outdoor air CO, concentration in all roomswith CO,
Sensors.

EXCEPTION: The outdoor air ventilation rate is not
required to be larger than the design outdoor air ventilation
rate required by the Seattle Mechanical Code regardless of
CO, concentration.

The outdoor air CO, concentration shall be assumed to
be 400 ppm without any direct measurement or the CO,
concentration shall be dynamically measured using a CO,
sensor |located near the position of the outdoor air intake.

When the system is operating during hours of expected
occupancy, the controls shall maintain system outdoor air
ventilation rates no less than the rate listed in the Seattle
Mechanical Code for spaces with CO, sensors.

CO; sensors shall be certified by the manufacturer to
have an accuracy of no lessthan 75 ppm, factory calibrated
or calibrated at start-up, and certified by the manufacturer
to require calibration no more frequently than once every 5

Years.
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1413 Economizers

1413.1 Operation: Air economizers shall be capable of
automatically modulating outside and return air dampersto
provide 100% of the design supply air asoutside air to
reduce or eliminate the need for mechanical cooling. Air
economizers shall be used for RS-29 analysis base case for
all systems without exceptionsin Sections 1413, 1423, or
1433. Water economizers shall be capable of providing the
total concurrent cooling load served by the connected
terminal equipment lacking airside economizer, at outside
air temperatures of 45°F dry-bulb/40°F wet-bulb and
below. For this calculation, all factorsincluding solar and
internal load shall be the same as those used for peak load
calculations, except for the outside temperatureﬁ

1413.2 Documentation: Water economizer plans
submitted for approval shall include the following
information:

1. Maximum outside air conditions for which economizer
issized to provide full cooling.

2. Design cooling load to be provided by economizer at
thisoutside air condition.

3. Heat rglection and terminal equipment performance
data including model number, flow rate, capacity,
entering and leaving temperature in full economizer
cooling mode.

1413.3 Integrated Operation: The HVAC system and its
controls shall allow economizer operation when mechanical
cooling is required simultaneously. Air and water
economizers shall be capable of providing partial cooling
even when additional mechanical cooling isrequired to
meet the remainder of the cooling load.

EXCEPTIONS: 1. Individua, direct expansion units
that have a rated capacity less than 65,000 Btu/h and use
nonintegrated economizer controls that preclude
simultaneous operation of the economizer and mechanical
coaling.

2. Water-cooled water chillers with waterside
economizer.

1413.4 Humidification: If an air economizer is required
on acooling system for which humidification equipment is
to be provided to maintain minimum indoor humidity
levels, then the humidifier shall be of the adiabatic type
(direct evaporative media or fog atomization type) that
cools return air while humidifying outside air whilein
economizer. If awater economizer or no economizer is
provided, the isothermal type of humidifier may be used
(steam injection, gas, electric resistance or infrared
generator type that uses new energy to boil moistureto be
added).

EXCEPTION: Hedth care facilities where WAC 246-

320-525 alows only steam injection humidifiersin
ductwork downstream of find filters.

Effective August 15, 2004
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14135 Economizer Heating System Impact: Any HVAC
system that increases the building heating energy use during
economizer operation is not allowed (e.g. single-fan/dual-
duct systems and multizone systems).
EXCEPTIONS: 1. Where the heating is alowed by
Section 1435.
2. Water source heat pump systems that comply with
Section 1433, Exception 2.

Note that single-fan/dual-duct systems and multizone
systems do not comply with thisrequirement. Thisis
because economizer operation lowers the temperature of the
ar entering the hot deck heating coil, increasing its energy
use. In order to use this type of system, awater economizer
must be used, or the system must meet one of the
economizer exceptions and have neither type of
economizer. (Another resolution isto use adual-fan/dual-
duct system where the hot deck fan supplies only return air
or return air plus minimum ventilation air.)

This requirement will not affect three-deck multizone
since they cannot work with an air economizer in any case
(it would make the neutral deck a cold deck).

An exception to the heating impact is provided for
economizerson VAV systems that cause zone level heating
to increase due to areduction in supply air temperature.
Reducing supply air temperatures on a cooling-VAV
system will reduce fan energy (particularly if the system
has a variable speed drive), offsetting the energy lost due to
increased reheat enerqy.

See the discussion and diagrams of Section 6.3.1.4 of
ASHRAE/IESNA Standard 90.1 in the Users Manual.

1414 Ducting Systems

1414.1 Sealing: Duct work which is designed to operate at
pressures above ¥z inch water column static pressure shall
be sealed ((in-accordance with-Standard RS- 18 Extent of

sealingrequiredis)) asfollows:

1. ((Staticpressure14inchto-2inches;-seal transverse
jeints)) (Reserved).

2. Static pressure: ((2)) Y2 inchesto 3 inches; seal al
transverse joints and longitudinal seams. Spiral lock seams
in round and flat oval ductwork do not require sealing,
however, other seams shall be sealed.

3. Static pressure: Above 3inches; seal all transverse
joints, longitudinal seams and duct wall penetratlons

All low-pressure supply and return air systems not

located entirely within the conditioned space, including the
unconditioned side of enclosed stud bays or joist
cavities/spaces used to transport air, shall be securely
fastened and sealed. Ductwork shall be sealed using welds,
gaskets, mastic, or mastic-plus-embedded-fabric tape.
Enclosed stud bays or joist cavities/spaces used to transport
air shall be sealed using mastic-plus-embedded-fabric tape
or, when drywall is used to enclose the air system, drywall
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mud and tape. Duct tape is not permitted as a sealant on

any ducts.

EXCEPTION: Fibrousglass duct systemsingtalled in
accordance with standard UL 181A and flexible duct
systems installed in accordance with standard UL 181B
may use tapes listed for these systems.

Note that longitudinal seams are joints oriented in the
direction of airflow. Transverse joints are connections of
two duct sections oriented perpendicular to airflow. Duct
wall penetrations are openings made by any screw fastener,
pipe, rod or wire. All other connections are considered
transverse joints, including but not limited to spirrins, taps
and other branch connections, access door frames and
jambs, duct connections to equipment.

1414.2 Insulation: Ducts and plenums that are constructed
and function as part of the building envelope, by separating
interior space from exterior space, shall meet all applicable
requirements of Chapter 13. These requirementsinclude
insulation installation, moisture control, air leakage, and
building envelope insulation levels. (Unheated-equipment

A

Chapter13:)) Outside air ducts serving individual supply
air units with less than 2,800 cfm of total supply air
capacity shall be insulated to aminimum of R-7 and are not
considered building envelope. Other outside air duct runs
are considered building envelope until they,

1. connect to the heating or cooling equipment, or

2. areisolated from the exterior with an automatic shut-off
damper complying with Section 1412.4.1.

Once outside air ducts meet the above listed
requirements, any runs within conditioned space shall
comply with Table 14-5 requirements.

Other ducts and plenums shall be thermally insulated per
Table 14-5.

EXCEPTIONS: 1. Within the HVAC equipment.
2. Exhaust air ducts not subject to condensation.
3. Exposed ductwork within a zone that serves that
zone.
1415 Piping Systems
1415.1 Insulation: Piping shall be thermally insulated in
accordance with Table 14-6.
EXCEPTION: Piping installed within unitary HVAC
equipment.

Cold water pipes outside the conditioned space shall be
insulated in accordance with the Washington State
Plumbing Code (WAC 51-46).
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1416 M echanical Systems Commissioning and
Completion Requirements

1416.1 General. Commissioning is a systematic process of
verification and documentation that ensures that the
selected building systems have been designed, installed,
and function properly, efficiently, and can be maintained in
accordance with the contract documentsin order to satisfy
the building owner’ s design intent and operational
requirements. Drawing notes shall require commissioning
and compl etion requirements in accordance with this
section. Drawing notes may refer to specifications for
further requirements.

1416.1.1 Simple M echanical Systems. For simple
mechanical systems, as defined in Section 1421, and for
warehouses and semi-heated spaces, commissioning shall
include, as a minimum:

a. A Commissioning Plan,

System Testing and Balancing,

Controls Functional Performance Testing,

A Preliminary Commissioning Report,

., Post Construction Documentation in the form of O& M
and Record Drawing Review, and

f. A Final Commissioning Report.

1416.1.2 All Other M echanical Systems. For all other
mechanica systems, commissioning shall include, as a
minimum:

o T

A Commissioning Plan,

System Testing and Balancing,

Equipment Functional Performance Testing,
Controls Functional Performance Testing,
A Preliminary Commissioning Report,

Post Construction Documentation (all), and
g. A Final Commissioning Report.

1416.2 Commissioning Requir ements

1416.2.1 General. Drawing notes shall require
commissioning in accordance with this section. Drawing
notes may refer to specifications for further commissioning

reguirements.

1416.2.2 Commissioning Plan. The Plan shall require
tests mandated by this section be performed and the results
recorded. The Plan shall require preparation of preliminary
and final reports of test procedures and results as described
herein. At aminimum, the Plan shall identify the following
for each test:

a__ A detailed explanation of the original design intent.

b. Equipment and systems to be tested, including the
extent of tests

S e o

c. _Functionsto be tested (for example calibration,
economizer control, €tc.),

d. Conditions under which the test shall be performed (for
example winter and summer design conditions, full outside

air, etc.), and

€. Measurable criteria for acceptable performance.
85.1

1416.2.3 Systems Balancing
1416.2.3.1 General. Construction documents shall require

that all HV AC systems be balanced in accordance with
generally accepted engineering standards. Air and water
flow rates shall be measured and adjusted to deliver final
flow rates within 10% of design rates, except variable flow
distribution systems need not be balanced upstream of the
controlling device (for example, VAV box or control
valve). Construction documents shall require a written
balance report be provided to the owner. Drawing notes
may refer to specifications for further systems balancing

reguirements.
1416.2.3.2 Air Systsems Balancing. Air systems shall be

balanced in a manner to first minimize throttling losses
then, for fans with system power of greater than 1 hp, fan
speed shall be adjusted to meet design flow conditions.

1416.2.3.3 Hydronic Systems Balancing: Hydronic
systems shall be proportionately balanced in a manner to
first minimize throttling losses, then the pump impeller
shall be trimmed or pump speed shall be adjusted to meet
design flow conditions. Each hydronic system shall have
either the ability to measure pressure across the pump, or
test ports at each side of each pump.
EXCEPTIONS: 1. Pumps with pump motors of 10
hpor less.
2. When throttling results in no greater than 5% of the
namepl ate horsepower draw above that required if the
impeller was trimmed.

1416.2.4 Functional Performance Testing

1416.2.4.1 General. Drawing notes shall require
commissioning in accordance with this section. Drawing
notes may refer to specifications for further commissioning

reguirements.

1416.2.4.2 Equipment/Systems T esing. Functional
Performance Testing shall demonstrate the correct
installation and operation of each component, system, and
system-to-system intertie relationship in accordance with
approved plans and specifications. This demonstration is to
prove the operation, function, and maintenance
serviceability for each of the Commissioned systems.
Testing shall include all modes of operation, including:

a___ All modes as described in the Sequence of Operation,

b. Redundant or automatic back-up mode,

c. Performance of alarms, and

d. Mode of operation upon aloss of power and restored
OWeEr.

1416.2.4.3 Controls Testing: HVAC control systems shall

be tested to ensure that control devices, components,

equipment and systems are calibrated, adjusted and operate

in accordance with approved plans and specifications.

Sequences of operation shall be functionally tested to
ensure they operate in accordance with approved plans and

specifications.
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1416.2.5 Post Construction Commissioning

1416.2.5.1 General: Construction documents shall require
post construction commissioning be provided to the
building owner prior to date of final acceptance. Drawing
notes may refer to specifications for further commissioning
reguirements. Post construction commissioning shall
include, as aminimum, review and approval of Operation
and Maintenance Materials, Record Drawings, and Systems
Operational Training.

1416.2.5.2 Operation and Maintenance (O & M)
Materials. The O& M Materials shall be in accordance
with industry accepted standards and shall include, at a
minimum, the following:

a__ Submittal data stating equi pment size and selected
options for each piece of equipment requiring maintenance.

b. Operation and maintenance manuals for each piece of
egui pment requiring maintenance, except equipment not
furnished as part of the project. Required routine
maintenance actions shall be clearly identified.

c. Names and addresses of at |east one service agency.

d. HVAC controls system maintenance and calibration
information, including wiring diagrams, schematics, and
control sequence descriptions. Desired or field determined
set points shall be permanently recorded on control
drawings at control devices, or, for digital control systems,
in programming comments.

e A complete written narrative of how each system and
piece of equipment isintended to operate including:

i. A detailed explanation of the original design
intent.

ii. Thebasisof design (how the design was selected
to meet the design intent).

iii. A detailed explanation of how new equipment is to
interface with existing equipment or systems (where

applicable).
iv. Suggested control set points.

NOTE: Sequence of Operation is not acceptable as a
narrative for this requirement.

1416.2.5.3 Record Drawings. Record drawings shall
include, as aminimum, the location and performance data
on each piece of equipment, general configuration of duct
and pipe distribution system, including sizes, and the
terminal air and water design flow rates of the actual
installation.

1416.2.5.4 Systems Operational Training: Thetraining
of the appropriate maintenance staff for each equipment
type and or system shall include, as a minimum, the
following:

a__ System/Equipment overview (what it is, what it does
and which other systems and or equipment does it interface

with).
b. Review of the available O& M materials.

c. _Review of the Record Drawings on the subject
system/equi pment.

Effective August 15, 2004
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d. Hands-on demonstration of al normal maintenance
procedures, normal operating modes, and all emergency
shutdown and start-up procedures.

1416.2.6 Commissioning Reports

1416.2.6.1 General. Drawing notes shall require
commissioning in accordance with this section. Drawing
notes may refer to specifications for further commissioning
reguirements.

1416.2.6.2 Preliminary Commissioning Report: A
preliminary report of commissioning test procedures and
results shall be completed and provided to the Owner. The
Preliminary Commissioning Report shall identify:

a.__ Deficiencies found during testing required by this
section which have not been corrected at the time of report
preparation and the anticipated date of correction.

b. Deferred tests which cannot be performed at the time
of report preparation due to climatic conditions.

c. __Climatic conditions required for performance of the
deferred tests, and the anticipated date of each deferred test.

1416.2.6.3 Final Commissioning Report: A complete
report of test procedures and results shall be prepared and
filed with the Owner. The Final Commissioning Report
shall identify:

a__ Results of all Functional Performance Tests.

b. Disposition of all deficiencies found during testing,
including details of corrective measures used or proposed.

c.__All Functional Performance Test procedures used
during the commissioning process including measurable
criteriafor test acceptance, provided herein for
repeatability.

EXCEPTION: Deferred tests which cannot be

performed at the time of report preparation due to climatic
conditions.

1416.3 Acceptance Reguir ements

1416.3.1 General. Drawing notes shall require
commissioning in accordance with this section. Drawing
notes may refer to specifications for further commissioning
reguirements.

1416.3.2 Acceptance: Buildings or portions thereof,
required by this Code to comply with this section, shall not
be issued afinal certificate of occupancy until such time
that the building official determines that the preliminary
commissioning report required by Section 1416.2.6.2 has

been completed.
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SECTION 1420 — SIMPLE SYSTEMS
(Packaged Unitary Equipment)

1421 System Type: To qualify as asimple system,
systems shall be one of the following:

a. Air cooled, constant volume packaged equipment, which
provide heating, cooling or both, and require only external
connection to duct work and energy services with cooling
capacity of 135,000 Btu/h or less.

b. Air cooled, constant volume split systems, which
provide heating, cooling or both, with cooling capacity of
84,000 Btu/h or less.

¢. Heating only systems which have a capacity of lessthan
5,000 cfm or which have a minimum outside air supply of
less than 70% of thetotal air circulation.

All other systems shall comply with Sections 1430
through 1439.

1421.1 System Sizing Limits. Installed space heating
equipment output shall not exceed 16 Btu/h per square foot
of gross conditioned floor area and installed space cooling
equipment output shall not exceed 25 Btu/h per square foot
of gross conditioned floor area.

EXCEPTIONS: 1. For equipment which provides
both heating and cooling in one package unit, compliance
need only be demonstrated for either the space heating or
space cooling system size.

2. Equipment sized in accordance with Section 1431.2.

1422 Controls: In addition to the control requirementsin
Section 1412, where separate heating and cooling
equipment serve the same temperature zone, thermostats
shall be interlocked to prevent simultaneous heating and
cooling. Systems which provide heating and cooling
simultaneously to a zone are prohibited.

1423 Economizers. Economizers meeting the
requirements of Section 1413 shall beinstalled on single
package unitary fan-cooling units having ((a-supply
capacity-of greater than-1,900-cfm-or)) atotal cooling
capacity greater than ((54,000)) 20,000 Btu/h including
those serving computer server rooms, electronic equipment,
radio equipment, telephone switchgear.

Thetotal capacity of al unitswithout economizers (i.e.
these units with atotal cooling capacity of 20,000 Btu/h and
less) shall not exceed 240,000 Btu/h per building, or 10% of
its aggregate cooling (economizer) capacity, whichever is
greater. That portion of the equipment serving Group R
occupancy is not included in determining the total capacity
of all units without economizersin a building.

85.3

SECTION 1430 — COMPLEX SYSTEMS

1431 System Type: All systems not qualifying for
Sections 1420 through 1424 (Simple Systems), including
field fabricated and constructed of system components,
shall comply with Sections 1430 through 1439. Simple
systems may also comply with Sections 1430 through 1439.

1431.1 Field-Assembled Equipment and Components:
Fiel d-assembled equipment and components from more
than one manufacturer shall show compliance with this
section and Section 1411 through calculations of total on-
site energy input and output. The combined component
efficiencies as measured per Section 1411.2, shall bein
compliance with the requirements of Section 1411.1.

Total on-site energy input to the equipment shall be
determined by combining the energy inputsto all
components, elements and accessories such as compressors,
internal circulating pumps, purge devices, viscosity control
heaters and controls.

1431.2 System Sizing Limits. Heating and cooling design
loads for the purpose of sizing systems shall be determined
in accordance with one of the procedures describedin
Chapter 29 of Standard RS-1 listed in Chapter 7 or an
equivalent computation procedure. For interior
temperatures, 70°F shall be used for heating and 75°F for
cooling, except where different values are specified in the
Washington Administrative Code (WAC). For exterior
temperatures, 24°F shall be used for heating and 82°F
drybulb and 66°F wetbulb for cooling.

Building mechanical systemsfor all buildings which
provide space heating and/or space cooling shall be sized
no greater than 150% of the design |oad as calculated
above, except that cooling towers shall comply with the
sizing requirementsin Section 1411.1. No additional safety
factor is allowed.

For buildings with atotal equipment cooling capacity of
300 tons and above, equipment shall have multiple
unloadings or no one unit shall have a capacity of more
than 2/3 of the load.

EXCEPTIONS: The following limited exemptions
from the sizing limit shall be allowed, however, in al

cases heating and/or cooling design load calculations shall
be submitted.

1. For asingle piece of equipment which has both
heating and cooling capability, only one function, either
the heating or the cooling, need meet the requirements of
this section. Capacity for the other function shall be,
within available equipment options, the smallest size
necessary to meet the load.

2. Stand-by equipment may be installed if controls and
devices are provided which alow redundant equipment to
operate automatically only when the primary equipment is
not operating.

3. Multiple units of the same eguipment type, such as
multiple chillers and boilers, with combined capacities
exceeding the design load, or asingle unit that is capable
of modulating to a part-load capacity of 50% of the load or
less, may be specified to operate concurrently only if
controls are provided that sequence or otherwise optimally
control the operation of each unit based on load.
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1432 Controls

1432.1 Setback and Shut-Off: Systems that serve zones
with different uses, as defined in Table 15-1,

1. shall be served by separate systems, or

2. shall includeisolation devices and controls to shut-off or
set back the supply of heating and cooling to each zone
independently.

EXCEPTION: Isolation or separate systems are not
required for zones expected to operate continuously or
expected to be inoperative only when all other zones are
inoperative.

1432.2 Systems Temperature Reset Controls

1432.2.1 Air Systemsfor Multiple Zones: Systems
supplying heated or cooled air to multiple zones shall
include controls which automatically reset supply air
temperatures by representative building loads or by outside
air temperature. Temperature shall be reset by at least 25%
of the design supply-air-to-room-air temperature difference.

EXCEPTION: Where specified humidity levels are

required to satisfy process needs, such as computer rooms
Or Museums.

1432.2.2 Hydronic Systems. Systemswith adesign
capacity of ((606,000)) 300,000 Btu/h or greater supplying
heated or mechanically refrigerated water ((to-comfort
conditioning-systems)) shall include controls which
automatically reset supply water temperatures by
representative building loads (including return water
temperature) or by outside air temperature. Temperature
shall bereset by at least 25% of the design supply-to-return
water temperature differences.
EXCEPTIONS:
1. Hydronic systems that use variable flow devices
complying with Section 1438 to reduce pumping energy.
2. Steam boilers.
3. Systems that provide heating with 100°F or lower
supply temperature (e.g. water source heat pump |oops).

Tolimit the heat |oss from the heat rejection device
(cooling tower), for hydronic heat pumps connected to a
common heat pump water |oop with central devicesfor heat
rejection (e.q., cooling tower),

a_ If aclosed-circuit tower (fluid cooler) is used, either an
automatic valve shall beinstalled to bypass all but a
minimal flow of water around the tower (for freeze
protection), or low |eakage positive closure dampers shall

be provided.

b. If an open-circuit tower is used directly in the heat
pump loop, an automatic valve shall beinstalled to bypass
al heat pump water flow around the tower.

c. __If an open-circuit tower is used in conjunction with a
separate heat exchanger to isolate the tower from the heat
pump loop, then heat 1oss shall be controlled by shutting
down the circulation pump on the cooling tower [oop.

For hydronic heat pumps connected to a common heat
pump water loop with central devicesfor heat rejection
(e.q., cooling tower) and having atotal pump system power
exceeding 10 hp, each hydronic heat pump shall have

Effective August 15, 2004
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a__ atwo-position two-way (but not three-way) valve, or

b. avariable head pressure two-way (water regulating)
control valve or pump.

For the purposes of this section, pump system power is
the sum of the nominal power demand (i.e. nameplate
horsepower at nomina motor efficiency) of motors of all
pumps that are required to operate at design conditions to
supply fluid from the heating or cooling source to all heat
transfer devices (e.q., coils, heat exchanger) and return it to
the source. This converts the system into avariable flow
system and, as such, the primary circulation pumps shall
comply with the variable flow reguirements in Section
1438.
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1433 Economizers: Air economizers meeting the
requirements of Section 1413 shall be provided on all new
systems including those serving computer server rooms,
electronic equipment, radio equipment, telephone
switchgear.

86

EXCEPTIONS: 1. Small units:
a ((Stglepackageunitary-fan-€)) Cooling units
installed outdoors or in a mechanical room adjacent

to outdoors with atotal cooling capacity less than
20,000 Btu/h.

b. Other ((sirgle-package-unitary-fan)) cooling units and
split systems with atotal cooling capacity less than
54,000 Btu/h.

Thetota cooling capacity of all such systemsin 1.a
and 1.b without economizers shall not exceed 240,000
Btu/h per building, or 10% of its air economizer capacity,
whichever is greater. That portion of the equipment
serving Group R occupancy is not included in determining
thetotal capacity of al units without economizersin a
building. Redundant units are not counted in the capacity
limitations.

2. Systems complying with all of the following
criteria

a.Consist of multiple water-source heat pumps with a
total cooling capacity for each water-source heat
pump of less than 54,000 Btu/h that are connected to
acommon water loop having a central boiler or
furnace providing heat to the loop and having a
central cooling tower providing cooling to the [oop.

b. Have a minimum of 50% air economizer complying
with Section 1413 that is ducted in a fully enclosed
path directly to every heat pump unit in each zone,
except that they are physically fastened so that the
outside air duct is directed into the unit intake.

c. Have water-source heat pumps with a capacity-
weighted average cooling system efficiency that isa
minimum of 10% greater than the requirementsin
Tables 14-1A and 14-1B (1.10 x valuesin Tables 14-
1A and 14-1B).

d. Have acentra boiler or furnace efficiency that isa
minimum of 8% higher than the value in Table 14-1F
(1.08 x value in Table 14-1F), and

€. Provide heat recovery with a minimum 50% heat

recovery effectiveness as defined in Section 1436 to

preheat the outside air supply.

exceed-500tons
RS-29 analysis.

3. Systemsfor which at least 75% of the annual energy
used for mechanical cooling is provided from site-recovery
or site-solar energy source.

4. Systems where special outside air filtration and
treatment, for the reduction and treatment of unusual
outdoor contaminants, makes an air economizer infeasible.

5. Systemsthat affect other systems (such as
dehumidification and supermarket refrigeration systems)
so as to increase the overall building energy consumption.
New humidification equipment shall comply with Section
1413.4.

6. Equipment used to cool any dedicated server room,
electronic equipment room, or telecom switch room

provided that they completely comply with option aor

option b or option c or option d:

a._For asystem where al of the cooling equipment is
subject to the ARI standards listed in table 14-1A and
Table 14-1B, the system shall comply with al of the
following (note that is the system contains any
cooling equipment that exceeds the capacity limitsin
table 14-1A or Table 14-1B, or if the system contains
any cooling equipment that is not included in Table
14-1A or Table 14-1B, then the system is not allowed
1. The cooling equipment shall have an EER value
and an IPLV value that is a minimum of 15%
greater than the value listed in Table 14-1A and
Table 14-1B (1.15 x valuesin Tables 14-1A and
14-1B).

2. For units with atotal cooling capacity over
85,000 Btuh, the system shall utilize part-load
capacity control schemes that are able to
modulate to a part-load capacity of 50% of the
load or less that results in the compressor
operating at the same or higher EER at part loads
than at full load (e.g. minimum of two-stages of
compressor unloading such as cylinder
unloading, two-stage scrolls, dual tandem scrolls,
but hot gas bypass is not credited as a compressor

unloading system).

b. For asystem where al of cooling equipment is
subject to the ARI standards listed in Table 14-1A
and Table 14-1B, the system shall comply with al of
the following (note that if the system contains any
cooling equipment that exceeds the capacity limitsin
Tablel4-1A or Table 14-1B, or if the system contains
any cooling equipment that is not included in
Tablel4-1A or Table 14-1B, then systemis not
allowed to use this option):

1. The cooling equipment shall have an EER value
and an IPLV value that is a minimum of 5%
greater than the value listed in Table 14-1A and
Table 14-1B (1.05 x valuesin Tables 14-1A and
14-1B).

2. For units with atotal cooling capacity over
85,000 Btuh, the system shall utilize part-load
capacity control schemes that are able to
modulate to a part-load capacity of 50% of the
load or less that results in the compressor
operating at the same or higher EER at part loads
than at full load (e.g. minimum of two-stages of
compressor unloading such as cylinder
unloading, two-stage scrolls, dual tandem scrolls,
but hot gas bypass is not credited as a compressor

unloading system).

3. The system shdll include a water economizer in
lieu of air economizer. Water economizers shall
be capable of providing the total concurrent
cooling load served by the connected terminal
equipment lacking airside economizer, at outside
air temperatures of 45°F dry-bulb/40°F wet-bulb
and below. For this calculation, al factors
including solar and internal load shall be the
same as those used for peak load calculations,
except for the outside temperatures.
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c. For asystem with chillers subject to the ARI
standards listed in Table 14-1K, Table 14-1L, and
Table 14-1M (e.g. achilled water system with fan
coil units), the system shall comply with al of the

following:

1. For air-cooled chillers, the cooling equipment
shall have an IPLV value that is a minimum of
5% greater than the IPLV value listed in Table
14-1C (1.05 x valuesin Table 14-1C). For
water-cooled chillers, the cooling equipment
shall have an NPLV value that is a minimum of
10% greater than the NPLV vauelisted in Table
14-1K, Table 14-1L, and Table 14-1M (1.10 x
valuesin Table 14-1K, Table 14-1L, and Table
14-1M).

2. Thechiller shall utilize part-load capacity control
schemes that are able to modul ate to a part-load
capacity of 50% of the load or less that resultsin
the compressor operating at the same or higher
EER at part |oads than at full load (e.9. minimum
of two-stages of compressor unloading such as
cylinder unloading, two-stage scrolls, dual
tandem scrolls, but hot gas bypassis not credited
as a compressor unloading system).

3. The system shdll include a water economizer in
lieu of air economizer. Water economizers shal
be capable of providing the total concurrent
cooling load served by the connected terminal
equipment lacking airside economizer, at outside
air temperatures of 45°F dry-bulb/40°F wet-bulb
and below. For this calculation, al factors
including solar and internal load shall be the
same as those used for peak load calculations,
except for the outside temperatures.

d. For asystem where all of cooling equipment is
subject to ASHRAE Standard 127-2001, the system
shall comply with al of the following:

1. The cooling equipment subject to the ASHRAE
Standard 127-2001 shall have an EER value and
an IPLV vauethat is equa or greater than the
value listed in Table 14-1A and Table 14-1B
when determined in accordance with the rating
conditions ASHRAE Standard 127-2001 (i.e. not
the rating conditions in ARI Standard 210/240 or

340/360).

2. For units with atotal cooling capacity over 85,000
Btuh, the system shall utilize part-load capacity
control schemes that are able to modulate to a
part-load capacity of 50% of the load or less that
results in the compressor operating at the same or

2003 Edition

same as those used for peak load calculations,
except for the outside temperatures.

This exception shall not be used for RS-29 anayss.

Note: For hydronic systems over 300,000 Btuh,
See Section 1432.2.2.

higher EER at part loads than at full load (e.g.
minimum of two-stages of compressor unloading
such as cylinder unloading, two-stage scrolls,
dual tandem scrolls, but hot gas bypassiis not
credited as a compressor unloading system).

3. The system shdll include a water economizer in
lieu of air economizer. Water economizers shall
be capable of providing the total concurrent
cooling load served by the connected terminal
equipment lacking airside economizer, at outside
air temperatures of 45°F dry-bulb/40°F wet-bulb
and below. For this calculation, al factors
including solar and internal load shall be the

Effective August 15, 2004
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1434 Separate Air Distribution Systems: Zones with
special process temperature requirements and/or humidity
requirements shall be served by separate air distribution
systems from those serving zones requiring only comfort
conditions; or shall include supplementary control
provisions so that the primary systems may be specifically
controlled for comfort purposes only.

EXCEPTION: Zonesrequiring only comfort heating
or comfort cooling that are served by a system primarily
used for process temperature and humidity control
provided that:

1. Thetota supply air to those comfort zonesis no

more that 25% of the total system supply air, or

2. Thetota conditioned floor area of the zonesisless

than 1,000 square feet.

86.2

1435 Simultaneous Heating and Cooling: Systems which
provide heating and cooling simultaneously to a zone are
prohibited. Zone thermostatic and humidistatic controls
shall be capable of operating in sequence the supply of
heating and cooling energy to the zone. Such controls shall
prevent:

a. Reheating for temperature control.
b. Recooling for temperature control.

¢. Mixing or ssimultaneous supply of air that has been
previously mechanically heated and air that has been
previously cooled, either by economizer systems or by
mechanical refrigeration.

d. Other simultaneous operation of heating and cooling
systems to the same zone.

e. Reheating for humidity control.

EXCEPTIONS: 1. Zonesfor which the volume of air
that is reheated, recooled, or mixed is no greater than the
larger of the following:

a. Thevolume of air required to meet the ventilation
requirements of the ((\Washington-Stateentiation-and
trdeor-AiQuality-Code)) Seattle Mechanical Codefor
the zone.

b. 0.4 cfm/ft? of the zone conditioned floor area,
provided that the temperature of the primary system air
is, by design or through reset controls, 0-12°F below the
design space heating temperature when outside air
temperatures are below 60°F for reheat systems and the
cold deck of mixing systems and 0-12°F above design
space temperature when outside air temperatures are
above 60°F for recooling systems and the hot deck of
mixing systems. For multiple zone systems, each zone
need not comply with this exception provided the
average of al zones served by the system that have both
heating and cooling ability comply.

c. 300 cfm. This exceptionisfor zones whose peak
flow rate totals no more than 10% of the total fan system
flow rate.

d. Any higher rate that can be demonstrated, to the
satisfaction of the building official, to reduce overal
system annual energy usage by offsetting reheat/recool
energy losses through a reduction in outdoor air intake
in accordance with the multiple space requirements
defined in ASHRAE Standard 62.

2. Zones where specia pressurization relationships,
cross-contamination requirements, or code-required
minimum circulation rates are such that variable air
volume systems are impractical.

3. Zoneswhere at least 75% of the energy for reheating
or for providing warm air in mixing systemsis provided
from a site-recovered (including condenser heat) or site
solar energy source.

4. Zones where specific humidity levels are required to
satisfy process needs, such as computer rooms, museums,
surgical suites, and buildings with refrigerating systems,
such as supermarkets, refrigerated warehoused and ice
arenas.
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1436 Heat Recovery
1436.1 Fan Systems: Fan systems which have both

a_capacity of 5,000 cfm or greater ((and)) or serve a space
with a design heating or cooling load exceeding 150 Btwh-
ft? and

b. which have a minimum outside air supply of 70% or
greater of thetota air circulation

shall have a heat recovery system with at least 50%
recovery effectiveness. Fifty percent heat recovery
effectiveness shall mean an increase in the outside air
supply temperature at design heating conditions of one half
the difference between the outdoor design air temperature
and 65°F. Provisions shall be made to bypass or control the
heat recovery system to permit air economizer operation as
required by Section 1433. Heat recovery energy may be
provided from any site-recovered or site-solar source.
EXCEPTIONS: These exceptions only apply to the
particular exhaust subsystems. The remaining cfm of the
main supply system is subject to the heat recovery
requirements.

1. Laboratory systems equipped with both variable air
volume supply and variable air volume or two-speed
exhaust fume hoods_provided that an instruction label is
placed on the face of the hood that provides the
information in Exhibit 14-1.

Exhibit 14-1

INSTRUCTIONS TO OPERATOR

To be in compliance with the Seattle Energy Code, this
fume hood is designed to operate as variable air volume
(VAV) by adjusting the sash or controller. Maintain sash
in the minimum position during use and close totally when
the fume hood is not in use.

2. Systems serving spaces heated to less than 60°F.

3. Systems which can be shown to use as much energy
with the addition of heat recovery equipment as without it.

4. Systems exhausting toxic, flammable, paint exhaust
or corrosive fumes making the installation of heat recovery
equipment impractical.

5. Typel commercia kitchen hoods.

1436.2 Condensate Systems:  On-site steam heating
systems shall have condensate water recovery. On-site
includes system that is located within or adjacent to one or
more buildings within the boundary of a contiguous area or
campus under one ownership and which serves one or more
of those buildings.

Other buildings with steam heating systems which do not
have condensate water recovery shall have condensate heat
recovery.

1436.3 Heat Recovery for Service Water Heating:
Condenser heat recovery systems shall beinstalled for
heating or preheating of service hot water provided all of
the following are true:

a._Thefacility operates 24 hours aday.

b. Thetotd installed heat rejection capacity of the water-
cooled systems exceeds 6,000,000 Btu/h of heat rejection.

c. The capacity of service water heating equipment exceeds
1,000,000 Btu/h.

Effective August 15, 2004
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Therequired heat recovery system shall have the capacity
to provide the smaller of:

a._60% of the peak heat rejection load at design conditions,
or

b. preheat of the peak service hot water draw to 85°F, or

c. 50% of the service water heating load.

EXCEPTIONS: 1. Facilitiesthat employ condenser
heat recovery for space heating with a heat recovery design
exceeding 30% of the peak water-cooled condenser load at
design conditions.

2. Facilities that provide 60% of their service water
heating from site solar or site recovered energy or from
other sources.
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1437 Electric Motor Efficiency: Design A & B squirrel-
cage, T-frame induction permanently wired polyphase
motors of 1 hp or more having synchronous speeds of
3,600, 1,800 and 1,200 rpm shall have a nominal full-load
motor efficiency no less than the corresponding values for
energy efficient motors provided in Table 14-4.

EXCEPTIONS: 1. Motors usad in systems designed
to use more than one speed of a multi-speed motor.

2. Motors used as a component of the equipment
meeting the minimum equipment efficiency requirements
of Section 1411 and Tables 14-1A and 14-1G provided
that the motor input is included when determining the
equipment efficiency.

3. Motorsthat are an integral part of specialized process
equipment.

4. Where the motor isintegral to alisted piece of
equipment for which no complying motor has been
approved.

Fan motorslessthan 1 hp in series terminal units shall

a._be electronically-commutated motors, or

b. have aminimum motor efficiency of 65% when rated in
accordance with NEMA Standard MG-1 at full load rating
conditions.

1438 Variable Flow Systems and System Criteria: For
fans and pumps greater than 10 hp, where the application
involves variable flow, and water source heat pump loops
subject to the requirements of Section 1432.2.2, there shall
be

a variable speed drives or

b. other controls and devices that will result in fan and
pump motor demand of no more than 30% of design
wattage at 50% of design air volume for fans when static
pressure set point equals 1/3 the total design static pressure,
and 50% of design water flow for pumps, based on
manufacturer’s certified test data.

At the time this code was adopted, very few
technologies could be shown to meet the criteriain

option b.

throttling valves (dampers), scroll dampers or bypass
circuits shall not be allowed.

Static pressure sensors used to control variable air
volume fans shall be placed in a position such that the
controller set point is no greater than 1/3 the total design
fan static pressure.

For systems with direct digital control of individual zone
boxes reporting to the central control panel, there shall be
static pressure reset controls and the static pressure set point
shall be reset based on the zone requiring the most pressure;
i.e., the set point is reset lower until one zone damper is

nearly wide open.

86.4

1438.1 Cooling Towers: All cooling towers with atotal
fan motor horsepower greater than 10 hp shall be equipped
with avariable speed drive or with a pony motor of arated
hp no greater than 1/3 of the hp of the primary motor. For
pony motors, the cooling tower control shall provide two-
stage operation of fans and shall bring on the pony motor to
operate without the primary motor while meeting the
condenser water setpoint.

1439 Exhaust Hoods

1439.1 Kitchen Hoods. Individual kitchen exhaust hoods
larger than 5000 cfm shall be provided with make-up air
sized so that at least 50% of exhaust air volume be (a)
unheated or heated to no more than 60°F and (b) uncooled
or cooled without the use of mechanical cooling.
EXCEPTIONS: 1. Where hoods are used to exhaust
ventilation air which would otherwise exfiltrate or be
exhausted by other fan systems.
2. Certified grease extractor hoods that require aface
velocity no greater than 60 fpm.

1439.2 FumeHoods: Each fume hood in buildings with
fume hood systems having atotal exhaust rate greater than
15,000 cfm shall include at least one of the following
features:

a. Variable air volume hood exhaust and room supply
systems capable of reducing exhaust and make-up air
volume to 50% or less of design values.

b. Direct make-up (auxiliary) air supply equal to at least
75% of the exhaust rate, heated no warmer than 2°F below
room set point, cooled to no cooler than 3°F above room set
point, no humidification added, and no simultaneous
heating and cooling used for dehumidification control.

c. Heat recovery systemsto precondition make-up air in
accordance with Section 1436, without using any exception.

d. Constant volume fume hood designed and installed to
operate at less than 50 fpm face velocity.
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SECTION 1440 — SERVICE WATER HEATING_

Service water heating equipment shall comply with the
applicable efficienciesin Tables 14-1A through 14-1M.

Effective January 1, 2004, commercial clothes washers
installed in Seattle shall have a minimum modified enerqy
factor (MEF) of 1.26. The MEF definition and test
procedure set forth at 10 C.F.R. Part 430 (Energy
Conservation Program for Consumer Products), as
amended, is incorporated into this section by reference.
Commercial clothes washers are defined as all clothes
washers

a_installed for use on afee basis, e.g. coin- or card-
operated;

b. not covered by federal residential clothes washer
efficiency standards; and

c. having a capacity of 20 Ibs. or less.

1441 Water Heater Installation: Electric water heatersin
unconditioned spaces or on concrete floors shall be placed
on an incompressible, insulated surface with aminimum
thermal resistance of R-10.

1442 Shut-Off Controls: Systems designed to maintain
usage temperatures in hot water pipes, such as circulating
hot water systems or heat traced pipes shall be equipped
with automatic time switches or other controlsto turn off
the system during periods of non-use.

1443 Pipe Insulation: Piping shall be thermally insulated
in accordance with Section 1415.1.

Effective August 15, 2004
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SECTION 1450 — HEATED POOLS

1451 General: Therequirementsin this section apply to
“general and limited use pools’ as defined in the
Washington Water Recreation Facilities Regulations
(WAC 246-260).

1452 Pool Water Heaters. Pool water heaters using
electric resistance heating as the primary source of heat are
prohibited for pools over 2,000 gallons. Heat pump pool
heaters shall have aminimum COP of 4.0 determined in
accordance with ASHRAE Standard 146, Method of
Testing for Rating Pool Heaters. Other pool heating
equipment shall comply with the applicable efficienciesin
Tables 14-1A through ((14-1G)) 14-1M.

1453 Controls: All pool heaters shall be equipped with a
readily accessible ON/OFF switch to alow shutting off the
operation of the heater without adjusting the thermostat
setting. Controls shall be provided to allow the water
temperature to be regulated from the maximum design
temperature down to 65°F.

1454 Pool Covers: Heated pools shall be equipped with a
vapor retardant pool cover on or at the water surface. Pools
heated to more than 90°F shall have a pool cover with a
minimum insulation value of R-12.
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Table 14-1A

Unitary Air Conditioners and Condensing Units, Electrically Operated,
Minimum Efficiency Requirements

heat.

by NAECA.

® |PLVs are only applicable to equipment with capacity modulation.
¢ Deduct 0.2 from the required EERs and IPLVs for units with a heating section other than electric resistance

Equipment Size Sub-Category or Minimum Test
Type Category Rating Condition Efficiency® Procedure®
Air Conditioners, < 65,000 Btu/h® Split System ARI 210/240
Air Cooled Before 23 Jan 2006 10.0 SEER
As of 23 Jan 2006 12.0 SEER
Single Package
Before 23 Jan 2006 9.7 SEER
As of 23 Jan 2006 12.0 SEER
365,000 Btu/h and Split System and 10.3 EER®
< 135,000 Btu/h Single Package 10.6 IPLV®
135,000 Btu/h and Split System and 9.7 EER® ARI 340/360
< 240,000 Btu/h Single Package 9.91PLV*
3 240,000 Btu/h and Split System and 9.5 EER®
<760,000 Btu/h Single Package 9.7 IPLV®
3760,000 Btu/h Split System and 9.2 EER®
Single Package 9.4 IPLV®
Through-the Wall <30,000 Btu/h® Split System ARI 210/240
Air Cooled Before 23 Jan 2006 10.0 SEER
As of 23 Jan 2006 10.9 SEER
Single Package ARI 210/240
Before 23 Jan 2006 9.7 SEER
As of 23 Jan 2006 10.6 SEER
Small-Duct High-Velocity <65,000 Btu/h® Split System 10.0 SEER
Air Cooled
Air Conditioners, < 65,000 Btu/h Split System and 12.1 EER ARI 210/240
Water and Evaporatively Single Package 11.2IPLV
Cooled 3 65,000 Btu/h and Split System and 11.5EER®
< 135,000 Btu/h Single Package 10.6 IPLV®
135,000 Btu/h and Split System and 11.0 EER® ARI 340/360
£240,000 Btu/h Single Package 10.31IPLV®
> 240,000 Btu/h Split System and 11.0 EER®
Single Package 10.3IPLV®
Condensing Units, 3135,000 Btu/h 10.1 EER ARI 365
Air Cooled 11.2 IPLV
Condensing Units, 3135,000 Btu/h 13.1 EER
Water or Evaporatively 13.11PLV
Cooled
& Reserved.

4 Single-phase air-cooled air-conditioners < 65,000 Btu/h are regulated by NAECA. SEER values are those set

Effective August 15, 2004




Table 14-1B
Unitary and Applied Heat Pumps, Electrically Operated,
Minimum Efficiency Requirements

2003 Edition

Equipment Size Sub-Category or Minimum Test
Type Category Rating Condition Efficiency® Procedure®
Air Cooled, (Cooling < 65,000 Btu/h® Split System ARI 210/240
Mode) Before 23 Jan 2006 10.0 SEER
As 0of 23 Jan 2006 12.0SEER
Single Package
Before 23 Jan 2006 9.7 SEER
As of 23 Jan 2006 12.0SEER
365,000 Btu/h and Split System and 10.1 EER®
< 135,000 Btu/h Single Package 10.4 IPLV®
3135,000 Btu/h and Split System and 9.3 EER® ARI 340/360
<240,000 Btu/h Single Package 9.5IPLV*
3240,000 Btu/h Split System and 9.0 EER®
Single Package 9.2 IPLV®
Through-the Wall (Air < 30,000 Btu/h® Split System ARI 210/240
Cooled, Cooling Mode) Before 23 Jan 2006 10.0 SEER
As 0of 23 Jan 2006 10.9 SEER
Single Package
Before 23 Jan 2006 9.7 SEER
As of 23 Jan 2006 10.6 SEER
Small-Duct High- < 65,000 Btu/h® Split System 10.0 SEER ARI 210/240
Velocity (Air-Cooled,
Cooling Mode)
Water-Source < 17,000 Btu/h 86°F Entering Water 11.2EER ARI/ISO-13256-1
(Cooling Mode)
3 17,000 Btu/h and 86°F Entering Water 12.0EER ARI/ISO-13256-1
<65,000 Btu/h
365,000 Btu/h and 86°F Entering Water 12.0EER ARI/ISO-13256-1
< 135,000 Btu/h
Groundwater-Source < 135,000 Btu/h 59°F Entering Water 16.2 EER ARI/ISO-13256-1
(Cooling Mode)
Ground Source < 135,000 Btu/h 77°F Entering Water 13.4EER ARI/ISO-13256-1
(Cooling Mode)
Air Cooled < 65,000 Btu/h® Split System ARI 210/240
(Heating Mode) (Cooling Capacity) Before 23 Jan 2006 6.8 HSPF
As of 23 Jan 2006 7.4 HSPF
Single Package
Before 23 Jan 2006 6.6 HSPF
As of 23 Jan 2006 7.4 HSPF
365,000 Btu/h and 47°F db/43°F wb 3.2 COP
< 135,000 Btu/h Outdoor Air
(Cooling Capacity) 17°F db/15°F wb 2.2COP
Outdoor Air
3135,000 Btu/h 47°F db/43°F wb 3.1 COP ARI 340/360
(Cooling Capacity) Outdoor Air
17°F db/15°F wb 2.0 COP
Outdoor Air

Effective August 15, 2004
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Through-the Wall (Air < 30,000 Btu/h® Split System ARI 210/240
Cooled, Heating Mode) Before 23 Jan 2006 6.8 HSPF
As of 23 Jan 2006 7.1 HSPF
Single Package
Before 23 Jan 2006 6.6 HSPF
As of 23 Jan 2006 7.0 HSPF
Small-Duct High- < 65,000 Btu/h* Split System 6.8 HSPF ARI 210/240
Velocity (Air-Cooled,
Heating Mode)
Water-Source < 135,000 Btu/h 68°F Entering Water 4.2 COP ARI/ISO-13256-1
(Heating Mode) (Cooling Capacity)
Groundwater-Source < 135,000 Btu/h 50°F Entering Water 3.6 COP ARI/ISO-13256-1
(Heating Mode) (Cooling Capacity)
Ground Source < 135,000 Btu/h 32°F Entering Water 3.1 COP ARI/ISO-13256-1

(Heating Mode)

(Cooling Capacity)

Reserved.

Q o o

those set by NAECA

IPLVs and Part load rating conditions are only applicable to equipment with capacity modulation.
Deduct 0.2 from the required EERs and IPLVs for units with a heating section other than electric resistance heat.
Single-phase air-cooled heat pumps < 65,000 Btu/h are regulated by NAECA. SEER and HSPF values are

Effective August 15, 2004



Table 14-1C
Water Chilling Packages, Minimum Efficiency Requirements
Equipment Type Size Category | {{Sub-Categeryor Minimum Test Procedure
Raﬂ-ng—@end-mgn):j) Efficiency
Maximum kW/ton
Air Cooled, With Condenser, All Capacities 1.26 2.80 COP ARI 550/590
Electrically Operated 1.15 3.05 IPLV
Air Cooled, All Capacities 1.13 3.10 COP
Without Condenser, 1.02 3.45 IPLV
Electrically Operated
Water Cooled, Electrically <40 tons 0.84 4.20 COP ARI 550/590
Operated 0.70 5.05 IPLV
> 40 tons and 0.79 4.45 COP
<150 Tons 0.67 5.25 IPLV
3150 Tons and 0.63 5.55 COP°
< 300 Tons 0.60 5.90 IPLV
3300 Tons 0.58 6.10 COP°
0.55 6.40 IPLV
((\Atla);er—Ggg,leelT ((AlLCapacities)) ((4-20cOR)) ((ARI550/590))
THEERT ' ((5-854RLV))
{Reciprocating)))

((Water Cooled; ((<150Tans)) ((4-45cop ((ARI-550/590))

Electrically Operated, 5051PLV))
Positive Displacement ((>150Fons-and ((4-80cor
{Rotary Screw and Scroll})) <300 Tons)) 5.601PLV))
((550cop
((=300Tons)) 6151PLV))

((Water Cooled; ((<150Tans)) ((5-80cop ((ARI-550/590))
Electrically-Operated; 5254RPLV))
Positive-Displacement ((>150-Tons-and ((5-55-CoP

{Centrifugal))) <300-Tons)) 5.901PLV))

((620coR
((=300Fons)) 6.401PLV))
Air Cooled Absorption All Capacities 0.60 COP ARI 560
Single Effect
Water Cooled Absorption All Capacities 0.70 COP ARI 560
Single Effect
Absorption Double Effect, All Capacities 1.00 COP ARI 560
Indirect-Fired 1.05 IPLV
Absorption Double Effect, All Capacities 1.00 COP ARI 560
Direct-Fired 1.00 IPLV
® Reserved.

® The chiller equipment requirements do not apply for chillers used in low temperature applications where the

design leaving fluid temperature is less than or equal to 40°F.
¢ COP requirements do not apply to other than centrifugal equipment.

¢ This column is inserted for the convenience of users. The values are converted from the COP and IPVL

values in the following column using the equation: kW/ton=1/(COP x 3413/12000).

Effective August 15, 2004

2003 Edition
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Table 14-1D

Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps,
Room Air Conditioners, and Room Air Conditioner Heat Pumps,
Electrically Operated, Minimum Efficiency Requirements

Equipment Size Category Sub-Category or Minimum Efficiency” Test
Type (Input) Rating Condition Procedure®
PTAC (Cooling Mode) All Capacities 95°F db Outdoor Air 12.5-(0.213 x
New Construction Cap/1000)® EER
82°F db Outdoor Air 14.7 - (0-513 X
Cap/1000)° EER
PTAC (Cooling Mode) All Capacities 95°F db Outdoor Air 10.9 - (0.213 x
Replacements® Cap/1000)® EER ARI 310/380
82°F db Outdoor Air 13.1-(0.213x
Cap/1000)° EER
PTHP (Cooling Mode) All Capacities 95°F db Outdoor Air 12.3-(0.213 x
New Construction Cap/1000)° EER
82°F db Outdoor Air 14.5 - (0-%13 X
Cap/1000)° EER
PTHP (Cooling Mode) All Capacities 95°F db Outdoor Air 10.8 - (0.213 x
Replacements® Cap/1000)° EER
82°F db Outdoor Air 13.0- (0.213 x
Cap/1000)® EER
PTHP (Heating Mode) All Capacities 95°F db Outdoor Air 3.2 - (0.026 x
New Construction Cap/1000)® COP
PTHP (Heating Mode) All Capacities 95°F db Outdoor Air 2.9 - (0.026 x
Replacements® Cap/1000)® COP
SPVAP (Cooling Mode) All Capacities 95°F db/75°F wb Outdoor 8.6 EER
Air ARI 390
SPVHP (Cooling Mode) All Capacities 95°F db/75°F wb Outdoor 8.6 EER
Air
SPVAC (Heating Mode) All Capacities 74°F db/43°F wb Outdoor 2.7 COP
Air
Room Air Conditioners, with < 6,000 Btu/h 9.7 EER ANSI/AHAM
Louvered Sides 36,000 Btu/h and 9.7 EER RAC-1
< 8,000 Btu/h
3 8,000 Btu/h and 9.8 EER
< 14,000 Btu/h
314,000 Btu/h and 9.7 EER
< 20,000 Btu/h
320,000 Btu/h 8.5 EER
Room Air Conditioners, < 8,000 Btu/h 9.0 EER
without Louvered Sides 38.000 Btu/h and 8.5 EER
< 20,000 Btu/h
320,000 Btu/h 8.5 EER
Room Air Conditioner Heat < 20,000 Btu/h 9.0 EER
Pumps with Louvered Sides 3 20,000 Btu/h 8.5 EER
Room Air Conditioner Heat < 14,000 Btu/h 8.5 EER
Pumps without Louvered
Sides 3 14,000 Btu/h 8.0 EER
Room Air Conditioner, All Capacities 8.7 EER
Casement Only
Room Air Conditioner, All Capacities 9.5 EER

Casement —Slider

Effective August 15, 2004
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® Reserved.

® Cap means the rated cooling capacity of the product in Btu/h. If the unit's capacity is less than 7000 Btu/h, use 7000 Btu/h in the
calculation. If the unit's capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculation.

¢ Replacement units must be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY; NOT
TO BE INSTALLED IN NEW CONSTRUCTION PROJECTS." Replacement efficiencies apply only to units with existing sleeves
less than 16-in. high and less than 42-in. wide.

¢ Casement room air conditioners are not separate product classes under current minimum efficiency column.

¢ New room air conditioner standards, covered by NAECA became effective October 1, 2000.

Effective August 15, 2004 91.1
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Table 14-1E
Warm Air Furnaces and Combination Warm Air Furnaces/Air-Conditioning Units,

Warm Air Duct Furnaces and Unit Heaters,
Minimum Efficiency Requirements

Equipment Size Category Sub-Category or Minimum Test
Type (Input) Rating Condition Efficiency® Procedure®
Warm Air Furnace, < 225,000 Btu/h 78% AFUE or DOE 10 CFR
Gas-Fired (66 kW) 80% E{ Part 430 or
ANSI 221.47
3225,000 Btu/h Maximum Capacity® 80%E.' ANSI Z21.47
(66 kW)
Minimum Capacity®
Warm Air Furnace, < 225,000 Btu/h 78% AFUE or DOE 10CFR
Oil-Fired (66 kW) 80% E{ Part 430 or
UL 727
3225,000 Btu/h Maximum Capacity” 81%E 9 uL 727
(66 kW)
Minimum Capacity” -
Warm Air All Capacities Maximum Capacity” 80% E°
Duct Furnaces, ANSI Z83.9
Gas-Fired Minimum Capacity” -
Warm Air All Capacities Maximum Capacity” 80% E°
Unit Heaters, ANSI Z83.8
Gas-Fired Minimum Capacity” -
Warm Air All Capacities Maximum Capacity” 80% E° UL 731
Unit Heaters,
Oil-Fired Minimum Capacity” -
@ Reserved.
® Minimum and maximum ratings as provided for and allowed by the unit's controls.
¢ Combination units not covered by NAECA (3-phase power or cooling capacity greater than or equal to 65,000
Btu/h [19 kW]) may comply with either rating.
4 E, = Thermal efficiency. See test procedure for detailed discussion.
¢ E¢ = Combustion efficiency (100% less flue losses). See test procedure for detailed discussion.
" E. = Combustion efficiency. Units must also include an IID, have jacket losses not exceeding 0.75% of the
input rating, and have either power venting or a flue damper. A vent damper is an acceptable alternative to a
flue damper for those furnaces where combustion air is drawn from the conditioned space.
9 E; = Thermal efficiency. Units must also include an IID, have jacket losses not exceeding 0.75% of the input
rating, and have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue
damper for those furnaces where combustion air is drawn from the conditioned space.

Effective July 1, 2004



Table 14-1F

Boilers, Gas- and Oil-Fired,

Minimum Efficiency Requirements

2003 Edition

Equipment Size Sub-Category or Minimum Test
Type' Category Rating Condition Efficiency® Procedure
Boilers, Gas-Fired < 300,000 Btu/h Hot Water 80% AFUE DOE 10 CFR
Part 430
Steam 75% AFUE
3300,000 Btu/h and £ | Maximum Capacity” 75% E+
2,500,000 Btu/h Minimum Capac|tyb H.I. Htg Boiler Std
> 2,500,000 Btu/h' Hot Water 80% E.
> 2,500,000 Btu/h' Steam 80% E.
Boilers, Oil-Fired < 300,000 Btu/h 80% AFUE DOE 10 CFR
Part 430
3300,000 Btu/h and £ | Maximum Capacity” 78% E+
2,500,000 Btu/h Minimum Capac|tyb - H.I. Htg Boiler Std
> 2,500,000 Btu/h' Hot Water 83%E.
> 2,500,000 Btu/h’ Steam 83% E.
Oil-Fired (Residual) 3300,000 Btu/h and Maximum Capacity” 78% E:
£2,500,000 Btu/h Minimum Capacity” H.1. Htg Boiler Std
> 2,500,000 Btu/h' Hot Water 83% E.
> 2,500,000 Btu/h' Steam 83%E.

& Reserved.

o

e

input.

Minimum and maximum ratings as provided for and allowed by the unit's controls.
E. = Combustion efficiency (100% less flue losses). See reference document for detailed information.

E: = Thermal efficiency. See reference document for detailed information.

Alternate test procedures used at the manufacturer's option are ASME PTC-4.1 for units over 5,000,000 Btu/h
input, or ANSI Z21.13 for units greater than or equal to 300,000 Btu/h and less than or equal to 2,500,000 Btu/h

" These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers,
and to all packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.

Effective July 1, 2004
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Performance Requirements for Heat Rejection Equipment

Table 14-1G

Equipment Total System Heat Sub-Category Minimum Test
Type Rejection Capacity or Efficiency® Procedure®
at Rated Conditions Rating Condition
Propeller or All 95°F (35°C) Entering 338.2 gpm/hp CTI ATC-105
Axial Fan Cooling Water and
Towers 85°F (29°C) Leaving CTI STD-201
Water
75°F (24°C) wb Outdoor
Air
Centrifugal Fan All 95°F (35°C) Entering 3 20.0 gpm/hp CTI ATC-105
Cooling Towers Water and
85°F (29°C) Leaving CTI STD-201
Water
75°F (24°C) wb Outdoor
Air
Air Cooled All 125°F (52°C) Condensing| 176,000 Btu/h-hp ARI 460
Condensers Temperature

R22 Test Fluid
190°F (88°C) Entering
Gas Temperature
15°F (8°C) Subcooling
95°F (35°C) Entering
Drybulb

& For purposes of this table, cooling tower performance is defined as the maximum flow rating of the tower
divided by the fan nameplate rated motor power.

For purposes of this table air-cooled condenser performance is defined as the heat rejected from the refrigerant
divided by the fan nameplate rated motor power.

¢ Reserved.

Table 14-1H Reserved

Table 14-11 Reserved

Table 14-1) Reserved

Effective August 15, 2004
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Table 14-1K
IPLV/NPLYV for Water Cooled Chillers < 150 Tons
Water Cooled Chillers < 150 Tons
IPLVgy = 5.25
Condenser Flow Rate
2 gpm/ton® | 2.5 gpmiton | 3 gpm/ton 4 gpm/ton 5 gpm/ton 6 gpm/ton
Leaving Entering LIFT"
Chilled Water| Condenser (°F)
Temperature Water Required IPLV/NPLV
(R Temperature
(R
46 75 29 5.84 6.10 6.30 6.61 6.84 7.00
45 75 30 5.75 6.00 6.19 6.47 6.68 6.83
44 75 31 5.67 5.91 6.08 6.34 6.53 6.67
43 75 32 5.59 5.82 5.99 6.23 6.39 6.52
42 75 33 5.51 5.74 5.90 6.12 6.27 6.39
41 75 34 5.43 5.66 5.81 6.02 6.16 6.26
46 80 34 5.43 5.66 5.81 6.02 6.16 6.26
40 75 35 5.35 5.58 5.73 5.93 6.06 6.15
45 80 35 5.35 5.58 5.73 5.93 6.06 6.15
44 80 36 5.26 5.50 5.65 5.84 5.96 6.06
43 80 37 5.16 5.42 5.57 5.76 5.87 5.96
42 80 38 5.06 5.33 5.49 5.67 5.79 5.87
41 80 39 4.95 5.24 5.41 5.60 5.71 5.78
46 85 39 4.95 5.24 5.41 5.60 5.71 5.78
40 80 40 4.83 5.14 5.32 5.52 5.63 5.70
45 85 40 4.83 5.14 5.32 5.52 5.63 5.70
44 85 41 4.69 5.04 5.25° 5.43 5.55 5.62
43 85 42 4.55 4.93 5.13 5.35 5.47 5.54
42 85 43 4.38 4.80 5.03 5.26 5.38 5.46
41 85 44 4.21 4.67 4.91 5.17 5.30 5.38
40 85 45 4.01 4.52 4.79 5.06 5.20 5.29
Condenser D 14.04 11.23 9.36 7.02 5.62 4.68
® LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
> Condenser DT = Leaving Condenser Water Temperature (F) — Entering Condenser Water Temperature (F)
¢ All values shown are NPLV except at conditions of 3 gpm/ton and 41 F LIFT which is IPLV.
Kag = 6.1507 - 0.30244(X) + 0.0062692(X)* - 0.000045595(X)*
where X = Condenser DT + LIFT
COP .4 = Kadi * COP gy
¢ Retrofit applications only.

Effective August 15, 2004
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Table 14-1L
IPLV/NPLV for Water Cooled Chillers
> 150 Tons, < 300 Tons

Water Cooled Chillers > 150 Tons, < 300 Tons
IPLVq = 5.90
Condenser Flow Rate
2 gpm/ton® | 2.5 gpmiton | 3 gpm/ton 4 gpm/ton 5 gpm/ton 6 gpm/ton
Leaving Entering LIFT?
Chilled Water| Condenser (°F)
Temperature Water Required IPLV/NPLV
(R Temperature
(CF
46 75 29 6.58 6.87 7.11 7.46 7.71 7.90
45 75 30 6.49 6.76 6.98 7.30 7.53 7.70
44 75 31 6.40 6.66 6.86 7.15 7.36 7.52
43 75 32 6.31 6.56 6.75 7.02 7.21 7.35
42 75 33 6.22 6.47 6.65 6.90 7.07 7.20
41 75 34 6.13 6.38 6.55 6.79 6.95 7.06
46 80 34 6.13 6.38 6.55 6.79 6.95 7.06
40 75 35 6.03 6.29 6.46 6.68 6.83 6.94
45 80 35 6.03 6.29 6.46 6.68 6.83 6.94
44 80 36 5.93 6.20 6.37 6.58 6.72 6.82
43 80 37 5.82 6.11 6.28 6.49 6.62 6.72
42 80 38 5.71 6.01 6.19 6.40 6.53 6.62
41 80 39 5.58 5.91 6.10 6.31 6.44 6.52
46 85 39 5.58 5.91 6.10 6.31 6.44 6.52
40 80 40 5.44 5.80 6.00 6.22 6.35 6.43
45 85 40 5.44 5.80 6.00 6.22 6.35 6.43
44 85 41 5.29 5.68 5.90° 6.13 6.26 6.34
43 85 42 5.13 5.55 5.79 6.03 6.16 6.25
42 85 43 4.94 5.41 5.67 5.93 6.07 6.16
41 85 44 4.74 5.26 5.54 5.82 5.97 6.07
40 85 45 4.52 5.09 5.40 5.71 5.87 5.97
Condenser D 14.04 11.23 9.36 7.02 5.62 4.68
® LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
® Condenser DT = Leaving Condenser Water Temperature (F) — Entering Condenser Water Temperature (F)
¢ All values shown are NPLV except at conditions of 3 gpm/ton and 41 F LIFT which is IPLV.
Kag = 6.1507 - 0.30244(X) + 0.0062692(X)* - 0.000045595(X)*
where X = Condenser DT + LIFT
COPadi = Kadl * Copstd
¢ Retrofit applications only.
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Table 14-1M
IPLV/NPLV for Water Cooled Chillers > 300 Tons
Water Cooled Chillers > 300 Tons
IPLVq = 6.40
Condenser Flow Rate
2 gpm/ton® | 2.5 gpmiton | 3 gpm/ton 4 gpm/ton 5 gpm/ton 6 gpm/ton
Leaving Entering LIFT?
Chilled Water| Condenser (°F)
Temperature Water Required IPLV/NPLV
(R Temperature
(R
46 75 29 7.15 7.47 7.72 8.10 8.37 8.58
45 75 30 7.05 7.35 7.58 7.93 8.18 8.36
44 75 31 6.95 7.23 7.45 7.77 8.00 8.16
43 75 32 6.85 7.13 7.33 7.63 7.83 7.98
42 75 33 6.75 7.03 7.22 7.49 7.68 7.82
41 75 34 6.65 6.93 7.12 7.37 7.55 7.67
46 80 34 6.65 6.93 7.12 7.37 7.55 7.67
40 75 35 6.55 6.83 7.01 7.26 7.42 7.54
45 80 35 6.55 6.83 7.01 7.26 7.42 7.54
44 80 36 6.44 6.73 6.92 7.15 7.30 7.41
43 80 37 6.32 6.63 6.82 7.05 7.19 7.30
42 80 38 6.20 6.53 6.72 6.95 7.09 7.19
41 80 39 6.06 6.42 6.62 6.85 6.99 7.08
46 85 39 6.06 6.42 6.62 6.85 6.99 7.08
40 80 40 5.91 6.30 6.52 6.76 6.89 6.98
45 85 40 5.91 6.30 6.52 6.76 6.89 6.98
44 85 41 5.75 6.17 6.40° 6.66 6.79 6.89
43 85 42 5.57 6.03 6.28 6.55 6.70 6.79
42 85 43 5.37 5.88 6.16 6.44 6.59 6.69
41 85 44 5.15 5.71 6.01 6.33 6.49 6.59
40 85 45 4.91 5.53 5.86 6.20 6.37 6.48
Condenser D 14.04 11.23 9.36 7.02 5.62 4.68
® LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
® Condenser DT = Leaving Condenser Water Temperature (F) — Entering Condenser Water Temperature (F)
¢ All values shown are NPLV except at conditions of 3 gpm/ton and 41 F LIFT which is IPLV.
Kag = 6.1507 - 0.30244(X) + 0.0062692(X)* - 0.000045595(X)*
where X = Condenser DT + LIFT
COPadi = Kadl * Copstd
¢ Retrofit applications only.

Effective August 15, 2004
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Table 14-2 RESERVED
Table 14-3 RESERVED
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CHAPTER 15
LIGHTING, ((AND)) MOTORS, AND TRANSFORMERS

1501 Scope: Interior and exterior lighting, ((and)) electric b. Lighting Power Allowance Option:
motors, and transformers shall comply with the Interior Section 1531, or
requirements of this chapter. Exterior Section 1532.

c. SystemsAnalysis. See Section 1141.4.

The compliance path selected for interior and exterior
lighting need not be the same. However, interior and
exterior lighting cannot be traded.

Transformers shall comply with Section 1540.

SECTION 1510 - GENERAL REQUIREMENTS:
Lighting and motors shall comply with Sections 1511
through 1513. Lighting systems shall comply with one of
the following paths:

a Prescriptive Lighting Option:
Interior Section 1521, or

Exterior Section 1522.
FIGURE 15A
LIGHTING, ((and)) MOTOR,_and TRANSFORMER COMPLIANCE OPTIONS
Section Prescriptive Lighting Power Systems
Number Subject Lighting Option Allowance Analysis Option
Option
1510 Genera Requirements X X X
1511 Electric Motors X X X
1512 Exempt Lighting X X X
1513 Lighting Controls X X X
1520 Prescriptive Lighting Option X
1521 Prescriptive Interior Lighting Requirements X
1522 Prescriptive Exterior Lighting Requirements Sec. 1532
1530 Lighting Power Allowance Option X
1531 Interior Lighting Power Allowance X
1532 Exterior Lighting Power Allowance X
1540 Transformers X X X
RS-29 Systems Analysis X

1511 Electric Motors: All permanently wired polyphase
motors of 1 hp or more, which are not part of an HVAC
system, shall comply with Section 1437.
EXCEPTIONS: 1. Motorsthat are an integral part of
specialized process equipment.
2. Where the motor isintegral to alisted piece of

equipment for which no complying motor has been
approved.

1512 Exempt Lighting:_The use of these exemptionsis at
the applicant’ s option.
1512.1 Exempt Spaces. The following rooms, spaces and

areas, are exempt from the ((Hghtingpewer)) requirements
in Sections 1520 through 1522 and 1530 through 1532 but

shall comply with all other requirements of this chapter.

1. ((Aressinwhich-medical-or-dental-tasks-are
peéérmedn)) Reserved.

2. High risk security areas or any areaidentified by
building officials as requiring additional lighting.

3. Spaces designed for primary use by the visually
impaired((s)) or hard of hearing (lip-reading) ((erby-senior
citizens)).

4. ((Food-preparation-areas:)) Reserved.

Effective August 15, 2004

5. Outdoor manufacturing, greenhouses and processing
aress.

6. Electrical/mechanical equipment rooms.

9. The sanctuary portion of a house of worship, defined as
the space or room where the worship service takes place.
Classrooms, meeting rooms, offices and multipurpose
rooms that are part of the same facility are not exempt.

1512.2 Exempt Lighting Equipment: Thefollowing
lighting equipment and tasks are exempt from the lighting
requirements of Section 1520 through 1522 and need not be
included when calculating the installed lighting power
under Section 1530 through 1532 but shall comply with all
other requirements of this chapter. All other lighting in
areasthat are not exempted by Section 1512.2, where
exempt tasks and equipment are used, shall comply with all
of the requirements of this chapter.
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1. Special lighting needs for research.

2. Emergency lighting that is automatically OFF during
normal building operation.

3. Lighting integral to signs ((--and-permanently ballasted
lighting fixtures for waltkways-and-pathways)).

4. Lighting that is part of machines, equipment or furniture.

5. Lighting that is used solelyfor indoor plant growth
during the hours of 10:00 p.m. to 6:00 am. However, such
lighting shall not be exempt unlessit isin addition to
general arealighting, islocated in a separate fixture, and is
controlled by an independent control device.

6. Lighting for theatrical productions, television
broadcasting (including sports facilities), ((audio-visual
presentations)) and special effectslighting for stage areas
and dance floors in entertainment facilities. However, such
lighting shall not be exempt unlessit isin addition to
general arealighting, islocated in a separate fixture, and is
controlled by an independent control device.

7. Lighting in galleries, museums and in main building

)
|

entry Iobbiesf_or (_(art)) e>_<hibits, (( i

not be exempt unlessit isin addition to general area
lighting, islocated in a separate fixture, and is controlled by
an independent control device.

8. Exterior lighting for public monuments.

9. Lighting specifically designed for use only during
medical or dental procedures and lighting integral to
medical equipment. However, such lighting shall not be
exempt unlessit isin addition to general arealighting,
designed specifically for medical lighting, and is controlled
by an independent control device.

10. Lighting integral to or specifically for food warming
and food preparation equipment. However, such lighting
shall not be exempt unlessit isin addition to general area
lighting, islocated in a separate fixture, and is controlled by

an independent control device.

11. Audio-visual and video-conferencing lighting with
multi-level or dimming controls in rooms with permanently
installed audio-visual equipment or video-conferencing

equipment.
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1513 Lighting Controls: Lighting, including exempt
lighting in Section 1512, shall comply with this section.
Where occupancy sensors are cited, they shall have the
features listed in Section 1513.6.1. Where automatic time
switches are cited, they shall have the features listed in
Section 1513.6.2.

1513.1 Local Control and Accessibility: Each space,
enclosed by walls or ceiling-height partitions, shall be
provided with lighting controls located within that space.
The lighting controls, whether one or more, shall be capable
of turning off all lights within the space. The controls shall
be readily accessible, at the point of entry/exit, to personnel
occupying or using the space.

EXCEPTIONS: The following lighting controls may
be centralized in remote locations:

1. Lighting controls for spaces which must be used as a
whole.

2. Automatic controls, when provided in addition to
manual controls, need not be accessible to the users and
may be centralized in a remote location.

3. Controls requiring trained operators.

4. Controls for safety hazards and security.

1513.2 Area Controls: The maximum lighting power that
may be controlled from a single switch or automatic control
shall not exceed that which is provided by a 20 ampere
circuit loaded to not more than 80%. A master control may
beinstalled provided the individual switchesretain their
capability to function independently. Circuit breakers may
not be used as the sole means of switching.
EXCEPTIONS: 1. Industrial or manufacturing
process areas, as may be required for production.
2. Areasless than 5% of the building footprint for
footprints over 100,000 ft2
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1513.3 Daylight Zone Control: Lightingin ((A)) all
daylighted zones, as defined in Chapter 2 (see Exhibits
1513.3a and 1513.3b), both under overhead glazing and

adjacent to vertical glazing, shall be provided with controls
that complv with Sections 1513 3.1 and 1513.3. 2

1513.3.1 Separate Control: Daylight zones shall have
controls which control the lights independent of general

arealighting.

Contiguous daylight zones adjacent to vertical glazing are
allowed to be controlled by a single controlling device
provided that they do not include zones facing more than
two adjacent cardinal orientations (i.e. north, east, south,
west). Daylight zones under overhead glazing more than 15
feet from the perimeter shal be controlled separately from
daylight zones adjacent to vertical glazing.

EXCEPTION: Daylight spaces enclosed by walls or
ceiling height partitions and containing 2 or fewer light
fixtures are not required to have a separate switch for
generd arealighting.

1513.3.2 Automatic Control: Daylight zones shall have
controls which automatically reduce lighting power in
response to available daylight by either:

a._acombination of dimming ballasts and daylight-sensing
automeatic controls, which are capable of dimming the lights

continuously, or

b. acombination of stepped switching and daylight-sensing

automatic controls, which are capable of incrementally

reducing the light level in steps automatically and turning

the lights off automatically.
i. Single-lamp luminaire systems shall three levels of
automatic control: all lamps on, approximately half of
the luminaires turned off in arelatively uniform
pattern, and then all of the luminaires off. Asan
aternate, where the daylight zone contains two rows of
luminaires and they are parallel to a window, three
levels of automatic control may also be achieved by
having both rows on, the row closest to the window off
and the other row on, and both rows off. For rooms,
such as small offices, which contain only a single one-
lamp luminaire, it is acceptable for the daylighting
control system to automatically switch off the entire
luminaire.

ii. Two-lamp luminaires shall have three levels of
automeatic control: both [amps on, one lamp on and one
lamp off, and both lamps off. As an aternate, where
the daylight zone contains two rows of luminaires and
they are parallel to awindow, three levels of automatic
control may aso be achieved by having both rows on,
the row closest to the window off and the other row on,
and both rows off. For rooms, such as small offices,
which contain only asingle two-lamp luminaire, it is
acceptable for the daylighting control system to
automatically switch off the entire luminaire rather
than switching off one lamp, then both |lamps.
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iii. Three-lamp luminaires shall have four levels of
automatic control: all three lamps on, two lamps on
and one lamp off, one lamp on and two lamps off, and
al three lamps off.

iv. For other multi-lamp luminaries with four or more
lamps, the number of required incremental steps shall
be equal to one plus the number of lampsin the
luminaire.

Any switching devices installed to override the automatic
daylighting control shall comply with the criteriain Section
1513.6.2a-€.

EXCEPTIONS: 1. Thefollowing are exempt from
the requirements for automatic daylighting controlsin
Section 1513.3.2:

a._retail spaces adjacent to vertical glazing (retail spaces
under overhead glazing are not exempt),

b. lighting exempted by Section 1512, and

c. display, exhibition, and speciaty lighting complying
with Section 1513.4.

2. Thefollowing spaces are exempt from the
reguirements for automatic daylighting controlsin Section
1513.3.2 provided that they have occupancy sensor
controls that comply with Section 1513.6.1:

a._small spacesin the daylight zone that are normally
unoccupied (such as a storage room with a window,
or restrooms),
b. rooms less than 300 square feet, and
c._conference rooms 300 square feet and larger that
have alighting control system with at least four scene
options.
3. HID lamps with automatic controls that are capable
of reducing the power consumption by at least 50% in lieu
of continuous dimming controlsin 1513.3.2.

4. HID lamps 150 watts or less are exempt from the
dimming requirementsin 1513.3.2.

1513.4 Display, Exhibition and Specialty Lighting
Controls: All display, exhibition or specialty lighting shall
be controlled independently of general arealighting.

1513.5 Automatic Shut-off Controls, Exterior: Exterior
lighting ((net-intended-for-24-hour-continuous-use shall-be
automatically switched by timer-phetoeeell-or)), including
signs, shall be capable of being automatically switched off
during daylight hours and nortuse nighttime hours by either
acombination of timer and photocell, or atimer with
astronomic control. Automatic time switches shall aso
have program back-up capahilities, which prevent the loss
of program and time settings for at least 10 hours, if power
isinterrupted.
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1513.6 Automatic Shut-Off Controls, Interior: ((Office))
Buildings greater than 5,000 ft? and all school classrooms
shall be equipped with separate automatic controls to shut
off the lighting during unoccupied hours. Within these
buildings, all office areas less than 300 ft enclosed by
walls or celling-height partitions, and all meeting and
conference rooms, and all school classrooms, shall be
equipped with occupancy sensors that comply with Section
1513.6.1. For other spaces, ((A))_automatic controls may
be an occupancy sensor, time switch or other device
capable of automatically shutting off lighting that complies
with Section 1513.6.1 or 1513.6.2.

EXCEPTIONS: 1. Areasthat must be continuously
illuminated (e.g. 24 hour convenience stores), or
illuminated in a manner requiring manual operation of the
lighting.

2. Emergency lighting systems.

3. Switching for industrial or manufacturing process
facilities as may be required for production.

4. Hospitals and laboratory spaces.

5. Areasin which medical or dental tasks are performed
are exempted from the occupancy sensor requirement.

1513.6.1 Occupancy Sensors: Occupancy sensors shall be
capable of automatically turning off all thelightsin an area,
no more than 30 minutes after the area has been vacated.
Light fixtures controlled by occupancy sensors shall have a
wall-mounted, manual switch capable of turning off lights
when the space is occupied.

1513.6.2 Automatic Time Switches; Automatic time
switches shall have a minimum 7 day clock and be capable
of being set for 7 different day types per week and
incorporate an automatic holiday "shut-off" feature, which
turns off all loads for at least 24 hours and then resumes
normally scheduled operations. Automatic time switches
shall also have program back-up capabilities, which prevent
the loss of program and time settings for at least 10 hours, if
power isinterrupted.

Automatic time switches shall incorporate an over-ride
switching device which:
a. isreadily accessible;
b. islocated so that a person using the device can seethe
lights or the areas controlled by the switch, or so that the
areabeing illuminated is annunciated;

c. ismanually operated;

d. alowsthe lighting to remain on for no more than 2
hours when an over-rideisinitiated; and

e. controls an area not exceeding 5,000 ft2 or 5% of the
building footprint for footprints over 100,000 ft?, whichever
is greater.

1513.7 Commissioning Requirements: For lighting
controls which include daylight or occupant sensing
automatic controls, automatic shut-off controls, occupancy
sensors, or automatic time switches, the lighting controls
shall be tested to ensure that control devices, components,
equipment and systems are calibrated, adjusted and operate
in accordance with approved plans and specifications.
Sequences of operation shall be functionally tested to
ensure they operate in accordance with approved plans and
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specifications. A complete report of test procedures and
results shall be prepared and filed with the owner. Drawing
notes shall require commissioning in accordance with this

paragraph.

SECTION 1520 — PRESCRIPTIVE LIGHTING
OPTION

1521 Prescriptive Interior Lighting Requirements:
Spaces for which the Unit Lighting Power Allowancein
Table 15-1 is 0.80 W/ft? or greater may use unlimited
numbers of lighting fixtures and lighting energy, provided
that the installed lighting fixtures comply with all four of
the following criteria:

a. one- or two-lamp (but not three- or more lamp);

b. ((ren-lensedfluorescentfixtures)) luminaires have a
reflector or louver assembly to direct the light (bare lamp
strip or industrial fixtures do not comply with this section);

c. fitted with type T-1, T-2, T-4, T-5, ((+-6;)) T-8 or
compact fluorescent lamps from 5 to ((50)) 60 watts (but
not T-10 or T-12 lamps); and

d. hard-wired fluorescent electronic dimming ballasts with
photocell or programmable dimming control for al lamps
in al zones (non-dimming electronic ballasts and €l ectronic
ballasts that screw into medium base sockets do not comply
with this section).

Track lighting is not allowed under this path.

EXCEPTIONS: 1. Upto atotd of 5% of installed
lighting fixtures ((reed-noetbebaltasted-and)) may use any
type of ballasted lamp and do not require dimming
contrals.

2. Clear safety lenses are allowed in food prep and
serving areas and patient care areas in otherwise compliant
fixtures.

3. Exit lights are not included in the count of fixtures
provided that they do not exceed 5 watts per fixture and
are light emitting diode (LED) type or T-1 fluorescent type
only. (Seethe Uniform Fire Code for face illumination
footcandle requirements and other requirements.)

4. LED lights other than exit lights addressed by
exception 3.

5. Metd halide lighting which complies with all three
of the following criteria

i. luminaires or lamps which have a reflector or
louver assembly to direct the light;

ii. fixtures are fitted with ceramic metal halide lamps
not exceeding 150 watts; and

iii. electronic ballasts.

1522 Prescriptive Exterior Lighting Requirements. See
Section 1532.
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SECTION 1530 — LIGHTING POWER ALLOWANCE
OPTION

Theinstalled lighting wattage shall not exceed the
lighting power allowance. Lighting wattage includes lamp
and ballast wattage. Wattage for fluorescent lamps and
ballasts shall be tested per ANSI Standard C82.2-1984.

The wattage used for any unballasted fixture shall be the
maximum UL listed wattage for that fixture regardless of
the lamp installed. The wattage used for track lighting shall
be:

a. for line voltage track, 50 watts per lineal foot of track or
actual luminaire wattage, whichever is greater.

b. for low voltage track (i.e. with remote transformer) (less

than 30 volts), ((25-wattsperlineal-foot-of track-or-))the
VA rating of the transformer((;--whichever-isgreater)).

No credit towards compliance with the lighting power
allowances shall be given for the use of any controls,
automatic or otherwise.

Exit lightsthat are 5 watts or less per fixture shall not be
included in the lighting power allowance calculations.
Other exit lights shall be included in the lighting power
allowance calculations.

1531 Interior Lighting Power Allowance: Theinterior
lighting power allowance shall be calculated by multiplying
the gross interior floor area, in square feet, by the
appropriate unit lighting power allowance, in watts per
square foot, for the use as specified in Table 15-1.
Accessory uses, including corridors, lobbies and toilet
facilities shall be included with the primary use.

The lighting power allowance for each use shall be
separately calculated and summed to obtain the interior
lighting power allowance.

In cases where alighting plan for only a portion of a
building is submitted, the interior lighting power allowance
shall be based on the gross interior floor area covered by
the plan. Plans submitted for common areas only, including
corridors, lobbies and toilet facilities shall use the lighting
power alowance for common areasin Table 15-1.

When insufficient information is known about the
specific use of the space, the allowance shall be based on
the apparent intended use of the space.
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1532 Exterior Lighting Power Allowance: The exterior
lighting power allowance shall be ((the-sum-of-the
caledlated-allowances)) calculated separately for (1)
covered parking, and (2) outdoor parking, outdoor areas and
building exteriors. Thelighting in these two areas shall not
be traded.

Thelighting allowance for covered parking shall be 0.20
WI/ft?, and the allowance for open parking and outdoor
areas shall be ((6-20)) 0.15 W/ft2. For open parking and
outdoor areas and roadways, luminaires mounted above 15
feet shall meet IESNA requirements for Full Cutoff
Luminaires. (Full Cutoff means aluminaire light
distribution where zero candela intensity occurs at an angle
of 90 degrees above nadir, and all greater angles from
nadir.

The lighting allowance for building exteriors and
externally-illuminated signs (including billboards) shall be
calculated either by multiplying the building facade area
that isilluminated or sign area by ((8-25)) 0.15 W/ft? or
multiplying the building perimeter in feet by 7.5 watts per
lineal foot. Any building exterior lighting that exceeds 7.5
watts per square foot of total building perimeter is not
alowed to be traded with other lighting areas.

EXCEPTIONS: 1. Group U occupancy accessory to
Group R-3 or R-4 occupancy.

3. The top level of aparking garageis allowed to be
included with the covered parking garage category
provided that the l[uminaires on the top level meet the
IESNA requirements for Full Cutoff Luminaires.

4. For the gas station pump area under canopy only,
1.00 W/ft* may be used. For automobile sales area only,
and for other exterior retail sales, including but not limited
to gardening supplies, 0.50 W/ft> may be used.

SECTION 1540 — TRANSFORMERS:

Internal building transformers that are single-phase and
three-phase dry-type and liquid-filled distribution
transformers with a primary voltage of 34.5 kV and below
and a secondary voltage of 600 Volts and below shall have
aminimum efficiency that complies with NEMA TP-1-
1996.

Editor’snote: See EPA Energy Star Website for Energy
Sar Transformersat:

http://www.energystar.gov/index.cfm?c=ci_transformers.pr
_Ci_transformers
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INFORMATIVE GUIDE TO SECTION 1532: NOTE THAT THIS GUIDE DOES
NOT SUPERCEDE THE REQUIREMENTS IN THE TEXT.

CATEGORY LIGHTING POWER TRADEOFF
ALLOWANCE LIMITATIONS

PARKING AND

OUTDOOR AREAS

Covered Parking 0.20 Watts/square foot Calculated separately. Trade offs not
allowed with other cateqgories.

Open parking and 0.15 Watts/square foot of Calculated separately,

outdoor areas area that is illuminated but see allowance below for use of facade
lighting credit

FACADE LIGHTING

Perimeter option 7.5 Watts/lineal foot of Calculated separately,

building perimeter but any wattage allowance not used for

facade lighting may be used for open
parking and outdoor areas that are

illuminated
Surface area option 0.15 Watts/square foot of Calculated separately,
wall surface area that is but any wattage allowance up to 7.5
illuminated Watts/lineal foot of building perimeter that is

not used for facade lighting may be used for
open parking and outdoor areas that are
illuminated
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TABLE 15-1

Unit Lighting Power Allowance (LPA)

Use' LPA® (WI/ft?)
Painting, welding, carpentry, machine shops 2.30
Barber shops, beauty shops 2.00
Hotel banquet/conference/exhibition hall** 2.00
Laboratories (see a so office and other appropriate categories) ((200)) 1.80
Aircraft repair hangars 1.50
Cafeterias, fast food establishments® 1.50
Factories, workshops, handling areas 1.50
Gas stations, auto repair shops® 1.50
Institutions 150
Libraries® 1.50
Nursing homes and hotel/motel guest rooms 1.50
Retail™°, retail banking 1.50
Wholesale stores (pallet rack shelving) 1.50
Mall concourses 1.40
School buildings (Group E occupancy only, school ((2:35)) 1.20
classrooms, day care centers T
Laundries ((330)) 1.20
Medical office, clinics™ 1.20
Office buildings, office/administrative areas in facilities of ((2-20)) 1.00
other use types (including but not limited to schools, hospitals, T
institutions, museums, banks, churches)® "
Police and fire stations® ((2-20)) 1.00
Atria (atriums) 1.00
Assembly spaces’, auditoriums, gymnasia’, theaters 1.00
Group R-1 common areas 1.00
Process plants 1.00
Restaurants/bars® 1.00
Locker and/or shower facilities 0.80
Warehouses™, storage areas 0.50
Aircraft storage hangars 0.40
Parking garages See Section
1532
Plans Submitted for Common Areas Only’
Main floor building lobbies® (except mall concourses) 1.20
Common areas, corridors, toilet facilities and washrooms, 0.80
elevator lobbies
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Footnotes for Table 15-1
1. Incasesinwhich ageneral use and a specific use are listed, the specific use shall apply. In casesinwhich auseis
not mentioned specifically, the Unit Lighting Power Allowance shall be determined by the building official. This
determination shall be based upon the most comparable use specified in the table. See Section 1512 for exempt aress.

2. Thewatts per square foot may be increased, by 2% per foot of ceiling height above 20 feet, unless specifically
directed otherwise by subsequent footnotes.

3. Thewatts per square foot of room may be increased by 2% per foot of ceiling height above 12 feet.
4. For al other spaces, such as seating and common areas, use the Unit Lighting Power Allowance for assembly.

5. Thewatts per square foot of room may be increased by 2% per foot of ceiling height above 9 feet.

6. ((Mrcludespump-areaundercanopy-)) See Section 1532 for exterior lighting.

pace-lobby ) 3l )) For conference
room and ffrces less than 150 souarefeet wrth fuII her qht partrtrona aUnit L|qht| ng Power Allowance of 1.20 W/ft?

may be used.

8. For thefire engine room, the Unit Lighting Power Allowanceis 1.00 W/ft.

9. For indoor sport tournament courts with adjacent spectator seating, the Unit Lighting Power Allowance for the court
areais 2.60 W/ft> provided that there is a manual dimmer or at least two additional steps of lighting control in addition to
off.

10. Display window illumination installed within 2 feet of the window, provided that the lighting is fitted with LED,
tungsten halogen, fluorescent or high intensity discharge lamps and that the display window is separated from the retail
space by walls or at least three-quarter-height partrtrons (transparent or opaque) and lighti ng for free-standrng drsplay
where the lighting moves with the display((--a A

shewease)) are exempt.

An additional 1.5 W/ft? of merchandise display luminaires are exempt provided that they comply with all three of the
following:

a. located on ceiling-mounted track or directly on or recessed into the ceiling itself (not on the wall),

b. adjustable in both the horizontal and vertical axes (((vertical-axisonly-is-acceptable for)) fluorescent and other
fixtures with two points of track attachment are acceptable for vertical axis only),

c. fitted with LED, tungsten halogen, fluorescent or high intensity discharge lamps.
This additional lighting power is allowed only if the lighting is actually installed.

11. Provided that afloor plan, indicating rack location and height, is submitted, the square footage for a warehouse may
be defined, for computing the interior Unit Lighting Power Allowance, as the floor area not covered by racks plus the
vertical face area (access side only) of the racks. The height allowance defined in footnote 2 applies only to the floor area
not covered by racks.

12. Medical and clinical offices include those facilities which, although not providing overnight patient care, do provide
medical, dental, or psychological examination and treatment. These spaces include, but are not limited to, |aboratories
and treatment centers.

Effective August 15, 2004 101



WASHINGTON STATE ENERGY CODE

CHAPTER 16
RESERVED

102 Effective July 1, 2004



SYSTEMS ANALYSIS

b. Climatic data—Coincident hourly data for temperatures,
solar radiation, wind and humidity of typical daysin the
year representing seasonal variation.

¢. Building data—Orientation, size, shape, mass, air and
heat transfer characteristics.

d. Operational characteristics-Temperature, humidity,
ventilation, illumination and control mode for occupied and
unoccupied hours.

e. Mechanical equipment—Design capacity and part load
profile.

f. Building loads-Internal heat generation, lighting,
equipment and number of people during occupied and
unoccupied periods.

2.5 Documentation: All analyses submitted shall be
accompanied by an energy analysis comparison report. The
report shall provide technical detail on the two building and
system designs and on the data used in and resulting from
the comparative analysis to verify that both the analysis and
the designs meet the criteria of Section 1.

The calculation procedure for the standard design and the
proposed design shall separately identify the calculated
annual energy consumption for each different occupancy
type, if possible, for each of the following end uses:

a. Interior lighting; g. Parking ventilation/fans;
b. Parking lighting; h. Exhaust fans;

c. Exterior lighting; i. Servicewater hearing;
d. Space heating; j- Elevators; and

e. Space cooling; k. Appliances.

f. Interior ventilation/fans;

Energy consumption of the following items shall be
included but is not required to be separated out by each
individual item:

a. Office equipment;

b. Refrigeration other than comfort cooling;
c¢. Cooking; and

d. Any other energy-consuming equipment.

The specifications of the proposed building project used
in the analysis shall be as similar asis reasonably practical
to those in the plans submitted for a building permit.

SECTION 3 — SPECIFIC MODELING
ASSUMPTIONS

The specific modeling assumptions consist of methods and
assumptions for calculating the standard energy
consumption for the standard building and the proposed
energy consumption of the proposed design. In order to
maintain consistency between the standard and the
proposed design energy consumptions, the input
assumptionsin this section shall be used.

“Prescribed” assumptions shall be used without variation.
“Default” assumptions shall be used unless the designer

29-2

can demonstrate that a different assumption better
characterizes the building’ s use over its expected life. Any
modification of adefault assumption shall be used in
modeling both the standard building and the proposed
design unless the designer demonstrates a clear cause to do
otherwise.

3.1 Orientation and Shape: The standard building shall
consist of the same number of stories and gross floor area
for each story as the proposed design. Each floor shall be
oriented exactly as the proposed design. The geometric
form shall be the same as the proposed design.

3.2 Internal Loads: Internal loads shall be modeled as
noted in the following parts of Section 3.2. The systems
specified for calculating the standard energy consumption
in Section 3.2 are intended only as constraintsin calculating
the consumption. They are not intended as requirements or
recommendations for systems to be used in the proposed
building or for the calculation of the proposed energy
consumption.

3.2.1 Occupancy: Occupancy schedules shall be default
assumptions. The same assumptions shall be madein
computing proposed energy consumption aswere used in
calculating the standard energy consumption. Occupancy
levels vary by building type and time of day. Table 3-1
establishes the density presented as ft%/person of
conditioned floor areathat will be used by each building
type. Table 3-2 establishes the percentage of the people
that arein the building by hours of the day for each building

type.

3.2.2 Lighting: Theinterior and exterior lighting power
allowance for calculating the standard energy consumption
shall be determined from Sections 1531 and 1532. The
lighting power used to calcul ate the proposed energy
consumption shall be the actual lighting power of the
proposed lighting design. Exempt lighting in the standard
design shall be equal to the exempt lighting in the proposed
design.

Lighting levelsin buildings vary based on the type of
uses within buildings, by areaand by time of day. Table 3-
2 contains the lighting energy profiles which establish the
percentage of the lighting load that is switched ON in each
prototype or reference building by hour of the day. These
profiles are default assumptions and can be changed if
required when cal cul ating the standard energy consumption
to provide, for example, a 12-hour rather than an 8-hour
work day or to reflect the use of automatic lighting controls.
The lighting schedules used in the standard and proposed
designs shall be identical and shall reflect the type of
controlsto beinstalled in the proposed design. The
controlsin the proposed design shall comply with the
requirements in Section 1513 and no credit shall be given
for the use of any additional controls, automatic or
otherwise.
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3.2.3 Receptacle: Receptacle loads and profiles are default
assumptions. The same assumptions shall be made in
calculating proposed energy consumption aswere used in
calculating the standard energy consumption. Receptacle
loads include all general service loads that aretypical ina
building. These loads should include additional process
electrical usage but exclude HVAC primary or auxiliary
electrical usage. Table 3-1 establishes the density in W/ft?
to beused. The receptacle energy profiles shall be the same
asthe lighting energy profilesin Table 3-2. Thisprofile
establishes the percentage of the receptacle load that is
switched ON by hour of the day and by building type.

3.3 Envelope

3.3.1Insulation and Glazing: Glazing area and U-factor
of the standard building envelope shall be determined by
using the Target UA requirements of Equation 13-1 and
U-factor valuesin Table 13-1 or 13-2. The glazing solar
heat gain coefficient (SHGC) or shading coefficient of the
standard building shall be the lesser of 0.65 and the SHGC
required by Table 13-1 or 13-2 for the vertical or overhead
glazing areafor the appropriate wall type. The opague area
U-factors of the standard building shall be determined by
using the Target UA requirements from Equation 13-1
including the appropriate mass for walls. Theinsulation
characteristics and glazing area are prescribed assumptions
for the standard building for calculating the standard energy
consumption. In the calculation of the proposed energy
consumption of the proposed design, the envelope
characteristics of the proposed design shall be used. The
standard design shall use the maximum glazing areas listed
in Tables 13-1 or 13-2 for the appropriate use. The
distribution of vertical glazing in the grosswall area of the
standard design shall be equal to the distribution of vertical
glazing in the proposed design or shall constitute an equal
percentage of gross wall area on all sides of the standard
building. The distribution of overhead glazing in the gross
roof/ceiling area of the standard design shall be equal to the
distribution of overhead glazing in the proposed design.
The distribution of doors in the gross opagque wall area of
the standard design shall be identical to the distribution of
doorsin the proposed design.

3.3.2 Infiltration: For standard and proposed buildings,
infiltration assumptions shall be equal.

3.3.3 Envelope and Ground Absor ptivities: For the
standard building, absorptivity assumptions shall be default
assumptions for computing the standard energy
consumption and default assumptions for computing the
proposed energy consumption. The solar absorptivity of
opaque elements of the building envelope shall be assumed
to be 70 %. The solar absorptivity of ground surfaces shall
be assumed to be 80 % (20 % reflectivity).

Effective 8/15/04
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3.3.4 Window Treatment: No draperies or blinds shall be
modeled for the standard or proposed building.

3.3.5 Shading: For standard building and the proposed
design, shading by permanent structures and terrain shall be
taken into account for computing energy consumption
whether or not these features are located on the building
site. A permanent fixtureisonethat islikely to remain for
thelife of the proposed design. Credit may be taken for
external shading devices that are part of the proposed
design.

3.4HVAC Systems and Equipment: For the standard
building, the HVAC system used shall be the system type
used in the proposed design. If the proposed HVAC system
type does not comply with Sections 1432 through 1439, the
standard design system shall comply in all respects with
those sections.
EXCEPTION: ((When-approved-by-thebuilding
emeral—a)) A prototype HVAC system may | be used((—rt

,)) asa
standard design. Use of prototype HVAC systems shall
only be permitted for the building types listed below. For
mixed-use buildings, the floor space of each building type
is allocated within the floor space of the standard building.
The specifications and requirements for the HVAC
systems of prototype buildi ngs shall bethosein Table 3-3.

1. assembly . restaurant
2. hedth/institutional 7. retail (mercantile)
3. hotel/motel 8. schoal (educationd)

4. light manufacturing 9. warehouse (storage)
5. office (business)

3.4.1 HVAC Zones. HVAC zonesfor calculating the
standard energy consumption and proposed energy
consumption shall consist of at least four perimeter and one
interior zone per floor, with at least one perimeter zone
facing each orientation. The perimeter zones shall be 15
feet in width or one-third the narrow dimension of the
building when this dimension is between 30 and 45 feet
inclusive, or half the narrow dimension of the building
when this dimension isless than 30 feet.

EXCEPTIONS: 1. Building types such as assembly or
warehouse may be modeled as asingle zore if there is only
one space.

2. Thermally similar zones, such as those facing one
orientation on different floors, may be grouped together for
the purposes of either the standard or proposed building
simulation.

3.4.2 Process Equipment Sizing: Process sensible and
latent 1oads shall be equal in calculating both the standard
energy consumption and the proposed energy consumption.
The designer shall document the installation of process
equipment and the size of process|oads.
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3.4.3 HVAC Equipment Sizing: The equipment shall be
sized to include the capacity to meet the processloads. For
calculating the proposed energy consumption, actual air
flow rates and installed equipment size shall be used in the
simulation. Equipment sizing in the smulation of the
proposed design shall correspond to the equipment intended
to be selected for the design and the designer shall not use
equipment sized automatically by the simulation tool.

Equipment sizing for the standard design shall be based
on the same as the proposed design or lesser sizing ratio of
installed system capacity to the design load for heating and
for cooling.

Chilled water systems for the standard building shall be
modeled using a reciprocating chiller for systems with total
cooling capacities less than 175 tons, and centrifugal
chillersfor systems with cooling capacities of 175 tons or
greater. For systems with cooling capacities of 600 tons or
more, the standard energy consumption shall be calculated
using two centrifugal chillers, lead/lag controlled. Chilled
water shall be assumed to be controlled at a constant 44°F
temperature rise, from 44°F to 56°F, operating at 65 %
combined impeller and motor efficiency. Condenser water
pumps shall be sized using a 10°F temperaturerise,
operating at 60% combined impeller and motor efficiency.
The cooling tower shall be an open circuit, centrifugal
blower type sized for the larger of 85°F leaving water
temperature or 10°F approach to design wetbulb
temperature. The tower shall be controlled to provide a
65°F leaving water temperature whenever westher
conditions permit, floating up to design leaving water
temperature at design conditions.

3.4.4Fans. The power of the combined fan system per air
volume at design conditions (w/cfm) of the proposed design
shall be equal to that of the standard design.
EXCEPTION: For underfloor systems, a 25 percent
reduction is allowed for the proposed design.

Variable air volume fan systemsin the standard
building shall be variable speed.

3.5 Service Water Heating: The service water heating
loads for prototype buildings are defined in terms of
Btu/person-hour in Table 3-1. The valuesin the table refer
to energy content of the heated water. The service water
heating loads from Table 3-1 are default for all buildings.
The same service-water-heating load assumptions shall be
made in calculating proposed energy consumption as were
used in calculating the standard energy consumption. The
service water heating system for the standard building shall
be modeled as closaly as possible asif it were designed in
accordance with RS-11 and meeting al the requirements of
Sections 1440 through 1443.
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3.6 Controls

3.6.1: All occupied conditioned spacesin standard and
proposed design buildings in all climates shall be smulated
as being both heated and cooled.

EXCEPTIONS: 1. If abuilding or portion of a
building is to be provided with only heating or cooling,
both the standard building and the proposed design shall be
simulated using the same assumptions.

2. If warehouses are not intended to be mechanically
cooled, both the standard and proposed energy
consumption shall be modeled assuming no mechanical
coaling.

3.6.2: Space temperature controls for the standard building
shall be set at 70°F for space heating and 75°F for space
cooling, with a deadband in accordance with Section
1412.2. The system shall be OFF during off-hours
according to the appropriate schedule in Table 3-2, except
that the heating system shall cycle ON if any space should
drop below the night setback setting 55°F. There shall be
no similar setpoint during the cooling season. Lesser
deadband ranges may be used in calculating the proposed
energy consumption.

EXCEPTIONS: 1. Setback shall not be modeled in
determining either the standard or proposed energy 2. If
deadband controls are not to be installed, the proposed
energy consumption shall be calculated with both heating
and cooling thermostat setpoints set to the same value
between 70°F and 75°F inclusive, assumed to be constant
for the year.

3.6.3: When providing for outdoor air ventilation when
calculating the standard energy consumption, controls shall
be assumed to close the outside air intake to reduce the flow
of outside air to 0.0 cfm during “setback” and “unoccupied”
periods. Ventilation using inside air may still be required to
maintain scheduled setback temperature. Outside air
ventilation, during occupied periods, shall be as required by
the Washington State Ventilation and Indoor Air Quality
Code, Chapter 51-13 WAC.

3.6.4: If humidification isto be used in the proposed
design, the same level of humidification and system type
shall be used in the standard building.

3.6.5: There shal be no credit in the proposed design for
control of parking garage ventilation.
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TABLE 3-1

Acceptable Occupancy Densities, Receptacle Power Densities
and Service Hot Water Consumption?

L, Receptacle )
Occupancy Density Power Density3 Service Hot Water
Building Type Sq.Ft./Person Watts/Sq.Ft. Quantities*
(Btu/h - ft?) (Btu/h - ft) Btu/h - Person
Assembly 50 (4.60) 0.25 (0.85) 215
Health/Institutional 200 (1.15) 1.00 (3.41) 135
Hotel/Motel 250 (0.92) 0.25 (0.85) 1,110
Light Manufacturing 750 (0.31) 0.20 (0.68) 225
Office 275 (0.84) 0.75 (2.56) 175
Parking Garage NA NA NA
Restaurant 100 (2.30) 0.10 (0.34) 390
Retail 300 (0.77) 0.25 (0.85) 135
School 75 (3.07) 0.50 (1.71) 215
Warehouse 15,000 (0.02) 0.10 (0.34) 225

1. The occupancy densities, receptacle power densities, and service hot water consumption values are from ASHRAE Standard
90.1-1989 and addenda.

2. Vauesarein square feet of conditioned floor area per person. Heat generation in Btu per person per hour is 230 sensible
and 190 latent. Figuresin parenthesis are equivalent Btu per hour per square foot.

3. Vauesarein Watts per square foot of conditioned floor area. Figuresin parenthesis are equivalent Btu per hour per square
foot. These values are the minimum acceptable. If other process |oads are not input (such as for computers, cooking,
refrigeration, etc.), it is recommended that receptacle power densities be increased until total process energy consumption is
equivalent to 25% of thetotal.

4. Vauesarein Btu per person per hour.
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TABLE 3-3
HVAC Systems of Prototype Buildings®

Use System # Remarks
1. Assembly

a. Churches (any size) 1

b. £50,000 ft? or £ 3 floors lor3 Note 2

c¢. >50,000 ft? or > 3 floors 3
2. Hedth

a. Nursing Home (any size) 2

b. £15,000 ft? 1

c. > 15,000 ft2 and £ 50,000 ft? 4 Note 3

d. >50,000 ft2 5 Note 3,4
3. Hotel/Motel

a £ ((3) 6 Stories 2 Note 6

b. >((3)) 6 Stories 6 Note 7
4. Light Manufacturing lor3
5. Office

a £ 20,000 ft? 1

b. >20,000 ft? and ((either)) 4

ftz()(S)) 7 floors ((e£-75,000
)

c. > ((#5,000%or=23)) 7 floors 5
6. Restaurant lor3 Note 2
7. Reail

a £ 50,000 ft? lor3 Note 2

b. >50,000 ft? 4or5 Note 2
8.  Schools

a £ 75,000 ft?or £ 3 floors 1

b. > 75,000 ft? or > 3 floors 3
9.  Warehouse Note 5

Footnoteto Table 3-3: The systems and energy types presented in this table are not
intended as requirements or recommendations for the proposed design. Floor areas
in the table are the total conditioned floor areas for the listed use in the building. The
number of floors indicated in the table is the total number of occupied floors for the
listed use.

TABLE 3-3 (Continued)
HVAC System Descriptions for Prototype Buildings?

HVAC Component System #1 System #2
System Description Packaged rooftop single zone, Packaged terminal air
one unit per zone conditioner with space heater or
heat pump, heating or cooling
unit per zone
Fan system
Design Supply Note 10 Note 11
Circulation Rate
Supply Fan Control Constant volume Fan cycles with call for heating
or cooling
Return Fan Control NA NA
Cooling System Direct expansion air cooled Direct expansion air cooled
Heating System Furnace, heat pump or electric Heat pump with electric
resistance resistance auxiliary or air
conditioner with space heater
Remarks Drybulb economizer per No economizer, if not required
Section 1433, heat recovery if by Section 1433
required by Section 1436

Effective 8/15/04



Effective 8/15/04

TABLE 3-3 (Continued)
HVAC System Descriptions for Prototype Buildings?

HVAC Component

System #3

System #4

System Description

Air handler per zone with
central plant

Packaged rooftop VAV with
perimeter reheat and fan-
powered terminal units

Fan system
Design Supply Note 10 Note 10
Circulation Rate
Supply Fan Control Constant volume Variable Air Volume systems

with controls per Section 1438

(€ Fel-eur
and-variableinletfans))

Return Fan Control

Constant volume

Variable Air Volume systems
with controls per Section 1438

((Forward-cur
and-variable hlet-fans))
Cooling System Chilled water (Note 12) Direct expansion air cooled
Heating System Hot water (Note 13) Hot water (Note 13) or electric
resistance
Remarks Drybulb economizer per Drybulb economizer per Section

Section 1433, heat recovery if
required by Section 1436

1433. Minimum VAV setting per
Section 1435 Exception 1,
Supply air reset by zone of
greatest cooling demand, heat
recovery if required by Section
1436

TABLE 3-3 (Continued)
HVAC System Descriptions for Prototype Buildings?

HVAC Component

System #5

System #6

System Description

Built-up central VAV with
perimeter reheat and fan-
powered terminal units

Four-pipe fan coil per zone with
central plant

Fan system
Design Supply Note 10 Note 10
Circulation Rate
Supply Fan Control VAV with air-foil centrifugal Fan cycleswith cal for heating

fan and AC frequency variable | or cooling
speed drive
Return Fan Control VAV with air-foil centrifugal NA
fan and AC frequency variable
speed drive
Cooling System Chilled water (Note 12) Chilled water (Note 12)
Heating System Hot water (Note 13) or electric | Hot water (Note 13) or electric
resistance resistance
Remarks Drybulb economizer per No economizer, if not required

Section 1433. Minimum VAV
setting per Section 1435
Exception 1, Supply air reset
by zone of greatest cooling
demand, heat recovery if
required by Section 1436

by Section 1433
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